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ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: 
ȼɜɟɞɟɧɢɟ 
Ƚɟɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ; 
Ƚɨɪɧɚɹ ɱɚɫɬɶ; 
ȼɟɧɬɢɥɹɰɢɹ; 
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ɉɥɚɧ ɩɨɜɟɪɯɧɨɫɬɢ; 
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ɉɚɪɚɦɟɬɪɵ ȻȼɊ ɩɨ 2 ɜɚɪɢɚɧɬɭ; 
ɋɯɟɦɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɫɧɨɜɧɨɣ ɱɚɫɬɢ ɫɬɜɨɥɚ 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
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 ɩɨɞɩɢɫɶ ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 
« ___ » __________ 2017 ɝ. 
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ɊȿɎȿɊȺɌ 
 
Ⱦɢɩɥɨɦɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɉɩɬɢɦɢɡɚɰɢɹ ɩɚɪɚɦɟɬɪɨɜ ɛɭɪɨɜɡɪɵɜɧɵɯ 
ɪɚɛɨɬ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ ɭɫɥɨɜɢɹɯ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɋɪɟɞɧɹɹ Ɍɚɪɱɚ Ʉɨɧɫɬɚɧɬɢɧɨɜɫɤɨɝɨ ɪɭɞɧɨɝɨ ɩɨɥɹ» ɫɨɞɟɪɠɢɬ 
139 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 14 ɪɢɫɭɧɤɨɜ, 24 ɬɚɛɥɢɰɵ, 131 ɮɨɪɦɭɥɭ, 48 
ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 8 ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɥɨɠɟɧɢɣ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ȼȿɊɌɂɄȺɅɖɇɕɃ ɋɌȼɈɅ, ȻɍɊɈȼɁɊɕȼɇɕȿ 
ɊȺȻɈɌɕ, ɒɉɍɊ, ɁȺɊəȾ, ȼɁɊɕȼ, ȼɕɊȺȻɈɌɄȺ, ɄɊȿɉɖ. 
Ɉɛɴɟɤɬɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɬɜɨɥ, ɫɨɨɪɭɠɚɟɦɵɣ 
ɞɥɹ ɜɫɤɪɵɬɢɹ ɋɪɟɞɧɟ-Ɍɚɪɱɢɧɫɤɨɝɨ ɭɱɚɫɬɤɚ Ʉɨɧɫɬɚɧɬɢɧɨɜɫɤɨɝɨ ɪɭɞɧɨɝɨ ɩɨɥɹ. 
ɐɟɥɶ ɪɚɛɨɬɵ: ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ȻȼɊ ɩɪɢ ɩɪɨɯɨɞɤɟ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɡɚ ɫɱɟɬ ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɧɟɞɪɟɧɢɹ ɧɨɜɨɣ 
ɦɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ȻȼɊ. 
ȼ ɪɚɛɨɬɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɫɪɚɜɧɟɧɢɹ ɩɚɫɩɨɪɬɨɜ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɩɨ 
ɦɟɬɨɞɢɤɟ, ɝɥɚɜɧɨɣ ɡɚɞɚɱɟɣ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 
ȼȼ ɢ ɩɨ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɟɬɨɞɢɤɟ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɡɨɧ 
ɪɚɡɪɭɲɟɧɢɹ ɩɨɪɨɞɧɨɝɨ ɦɚɫɫɢɜɚ. ȼɵɹɜɥɟɧɵ ɪɚɡɥɢɱɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɤɨɬɨɪɵɟ 
ɨɤɚɡɵɜɚɸɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ȻȼɊ, ɬɚɤɢɟ ɤɚɤ ɜɟɥɢɱɢɧɚ 
ɡɚɛɨɣɤɢ, ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɪɟɩɨɫɬɢ ɢ ɜɹɡɤɨɫɬɢ ɩɨɪɨɞ, ɬɢɩ ɩɪɢɦɟɧɹɟɦɨɝɨ ȼȼ ɢ 
ɫɤɨɪɨɫɬɶ ɞɟɬɨɧɚɰɢɢ ȼȼ, ɞɢɚɦɟɬɪ ɢ ɤɨɧɫɬɪɭɤɰɢɹ ɡɚɪɹɞɚ. 
Ɋɚɡɪɚɛɨɬɚɧɚ ɧɨɜɚɹ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ȻȼɊ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɬɜɨɥɨɜ. 
Ⱦɚɧ ɩɪɢɦɟɪ ɪɚɫɱɟɬɚ ɢ ɩɨɫɬɪɨɟɧɢɹ ɩɚɫɩɨɪɬɨɜ ȻȼɊ ɩɪɢ ɩɪɨɯɨɞɤɟ 
ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɫɬɜɨɥɚ. 
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ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɢɯ ɩɪɨɛɥɟɦ ɝɨɪɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɡɪɭɲɟɧɢɹ ɦɚɫɫɢɜɚ 
ɜɡɪɵɜɨɦ. ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ 
ɜɨɩɪɨɫɵ ɤɚɱɟɫɬɜɚ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ (ȻȼɊ)  ɡɚɧɢɦɚɸɬ ɨɫɨɛɨɟ ɦɟɫɬɨ, 
ɩɨɫɤɨɥɶɤɭ ɨɬ ɬɨɝɨ ɧɚɫɤɨɥɶɤɨ ɤɨɪɪɟɤɬɧɨ ɨɩɪɟɞɟɥɟɧɵ ɩɚɪɚɦɟɬɪɵ ȻȼɊ ɦɨɝɭɬ 
ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɹɬɶɫɹ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɜɫɟɝɨ ɩɪɨɰɟɫɫɚ 
ɩɪɨɯɨɞɤɢ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ. ɇɟɫɦɨɬɪɹ ɧɚ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ, ɭɞɟɥɹɟɦɨɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɜ ɨɛɥɚɫɬɢ ȻȼɊ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɬɫɭɬɫɬɜɭɟɬ ɭɧɢɜɟɪɫɚɥɶɧɵɣ 
ɚɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ȻȼɊ ɩɪɢ ɩɪɨɯɨɞɤɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɝɨɪɧɵɯ 
ɜɵɪɚɛɨɬɨɤ. ɉɨ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ 
ɨɬɫɭɬɫɬɜɭɟɬ ɟɞɢɧɚɹ ɧɚɭɱɧɨ-ɨɛɨɫɧɨɜɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɩɚɪɚɦɟɬɪɨɜ 
ȻȼɊ, ɭɱɢɬɵɜɚɸɳɚɹ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɪɟɡɭɥɶɬɚɬɵ 
ɜɡɪɵɜɧɨɣ ɨɬɛɨɣɤɢ.  
ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥ ɦɟɬɨɞ ɇ.Ɇ. ɉɨɤɪɨɜɫɤɨɝɨ ɢ ɪɹɞ 
ɦɟɬɨɞɢɤ, ɛɚɡɢɪɭɸɳɢɯɫɹ ɧɚ ɟɝɨ ɮɨɪɦɭɥɚɯ, ɱɚɫɬɢɱɧɨ ɢɯ ɞɨɩɨɥɧɹɹ. Ȼɨɥɶɲɢɧɫɬɜɨ 
ɠɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɢɤ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɥɨɠɧɵɟ ɷɦɩɢɪɢɱɟɫɤɢɟ 
ɮɨɪɦɭɥɵ, ɪɚɫɱɟɬ ɩɨ ɤɨɬɨɪɵɦ ɨɫɧɨɜɚɧ ɧɚ ɨɩɪɟɞɟɥɟɧɢɢ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜɡɪɵɜɱɚɬɨɝɨ ɜɟɳɟɫɬɜɚ (ȼȼ). Ƚɥɚɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ ɹɜɥɹɟɬɫɹ 
ɬɨɬ ɮɚɤɬ, ɱɬɨ ɢɫɩɨɥɶɡɭɟɦɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɢɦɟɸɬ ɜɟɫɶɦɚ ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ 
ɢɡɦɟɧɟɧɢɹ ɢ ɩɪɢɧɢɦɚɟɦɵɟ ɡɧɚɱɟɧɢɹ, ɡɚɜɢɫɹɬ ɱɚɳɟ ɨɬ ɭɪɨɜɧɹ ɩɨɞɝɨɬɨɜɤɢ ɢ 
ɢɧɬɭɢɰɢɢ ɫɩɟɰɢɚɥɢɫɬɚ ɜɵɩɨɥɧɹɸɳɟɝɨ ɪɚɫɱɟɬɵ, ɧɟɠɟɥɢ ɨɬ ɪɟɚɥɶɧɵɯ ɮɚɤɬɨɪɨɜ. 
ɉɪɢ ɷɬɨɦ ɜ ɫɜɨɟɣ ɪɚɛɨɬɟ [13] Ȼ.ɇ.Ʉɭɬɭɡɨɜ ɨɬɦɟɱɚɟɬ, ɱɬɨ ɩɪɢ ɜɡɪɵɜɟ ɜ 
ɦɚɫɫɢɜɟ ɡɚɪɹɞɚ ȼȼ ɜɨɤɪɭɝ ɦɟɫɬɚ ɟɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɭɸɬɫɹ ɞɜɟ ɚɤɬɢɜɧɵɟ 
ɡɨɧɵ, ɪɚɡɦɟɪɵ ɤɨɬɨɪɵɯ ɜɥɢɹɸɬ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ȻȼɊ. Ɋɚɡɦɟɪɵ ɷɬɢɯ ɡɨɧ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɜɥɢɹɧɢɹ ɝɨɪɧɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɢɯ 
ɮɚɤɬɨɪɨɜ. 
ɉɪɟɞɥɚɝɚɟɦɵɣ ɦɟɬɨɞɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ȻȼɊ 
ɩɪɢ ɩɪɨɯɨɞɤɟ ɜɟɪɬɢɤɚɥɶɧɵɯ  ɫɬɜɨɥɨɜ, ɨɫɧɨɜɚɧ ɧɚ ɩɨɥɨɠɟɧɢɹɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ 
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ɲɢɪɨɤɨ ɢɡɜɟɫɬɧɵɯ ɞɟɣɫɬɜɭɸɳɢɯ ɦɟɬɨɞɢɤɚɯ ɢ ɫɨɜɪɟɦɟɧɧɵɯ ɞɨɫɬɢɠɟɧɢɣ ɧɚɭɤɢ 
ɢ ɬɟɯɧɢɤɢ. 
ȼ ɧɚɫɬɨɹɳɟɣ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɟ ɩɪɨɜɟɞɟɧ ɲɢɪɨɤɢɣ ɚɧɚɥɢɡ ɞɟɣɫɬɜɭɸɳɢɯ 
ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ȻȼɊ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ 
ɜɵɪɚɛɨɬɨɤ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɚɥɢɡɚ, ɩɪɟɞɥɨɠɟɧɚ ɭɬɨɱɧɟɧɧɚɹ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ȻȼɊ, ɩɨɡɜɨɥɹɸɳɚɹ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɢɬɶ ɷɮɮɟɤɬɢɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ȻȼɊ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɫɬɜɨɥɨɜ. 
Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɟɨɞɧɨɤɪɚɬɧɨ ɞɨɤɥɚɞɵɜɚɥɢɫɶ ɧɚ ɤɨɧɮɟɪɟɧɰɢɹɯ 
ɪɚɡɥɢɱɧɨɝɨ ɭɪɨɜɧɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɚ «Ɇɟɠɞɭɧɚɪɨɞɧɨɦ Ʉɨɧɝɪɟɫɫɟ ɰɜɟɬɧɵɯ 
ɦɟɬɚɥɥɨɜ ɢ ɦɢɧɟɪɚɥɨɜ 2015» ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ;  ɧɚ ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ 
–ɤɨɧɤɭɪɫɟ ɫɬɭɞɟɧɬɨɜ ɜɵɩɭɫɤɧɨɝɨ ɤɭɪɫɚ 2016ɝ. ȼ ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɟ; ɧɚ 
ɧɚɰɢɨɧɚɥɶɧɨɣ ɥɢɞɟɪɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ «INRU. ɂɧɞɭɫɬɪɢɹ 4.0: ɪɟɡɭɥɶɬɚɬɵ 
ɩɚɪɬɧɟɪɫɤɢɯ ɩɪɨɝɪɚɦɦ». ɉɨ ɞɚɧɧɨɣ ɬɟɦɚɬɢɤɟ ɫ ɭɱɚɫɬɢɟɦ ɚɜɬɨɪɚ ɨɩɭɛɥɢɤɨɜɚɧɨ 5 
ɫɬɚɬɟɣ. 
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1 ȽȿɈɅɈȽɂɑȿɋɄɈȿ ɋɌɊɈȿɇɂȿ ɄɈɇɋɌȺɇɌɂɇɈȼɋɄɈȽɈ 
ɊɍȾɇɈȽɈ ɉɈɅə ɂ ȽɈɊɇɈȽȿɈɅɈȽɂɑȿɋɄɂȿ ɍɋɅɈȼɂə 
ɗɄɋɉɅɍȺɌȺɐɂɂ 
 
Ʉɨɧɫɬɚɧɬɢɧɨɜɫɤɨɟ ɪɭɞɧɨɟ ɩɨɥɟ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɸɝɨ-ɡɚɩɚɞɧɵɯ 
ɨɬɪɨɝɨɜ ȼɨɫɬɨɱɧɵɯ ɋɚɹɧ ɜ 20 ɤɦ ɧɚ ɫɟɜɟɪɨ-ɜɨɫɬɨɤ ɨɬ ɝ. Ⱥɪɬёɦɨɜɫɤɚ ɢ ɜɤɥɸɱɚɟɬ 
ɜ ɫɟɛɹ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɋɪɟɞɧɹɹ Ɍɚɪɱɚ ɢ Ⱦɢɫɬɥɟɪɨɜɫɤɨɟ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ 2 ɢ 4 ɤɦ ɧɚ ɜɨɫɬɨɤ ɨɬ Ʉɨɧɫɬɚɧɬɢɧɨɜɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ. 
Ƚɨɪɨɞ Ⱥɪɬёɦɨɜɫɤ ɧɚɯɨɞɢɬɫɹ ɜ Ʉɭɪɚɝɢɧɫɤɨɦ ɪɚɣɨɧɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 
ɧɚ ɪɚɫɫɬɨɹɧɢɢ 100 ɤɦ ɨɬ ɪɚɣɨɧɧɨɝɨ ɰɟɧɬɪɚ ɩɨɫ. Ʉɭɪɚɝɢɧɨ ɢ ɜ 200 ɤɦ ɨɬ 
ɝ. Ⱥɛɚɤɚɧɚ. Ȼɥɢɠɚɣɲɚɹ ɠɟɥɟɡɧɨɞɨɪɨɠɧɚɹ ɫɬɚɧɰɢɹ Ʉɨɲɭɪɧɢɤɨɜɨ ɪɚɫɩɨɥɨɠɟɧɚ ɜ 
10 ɤɦ ɨɬ ɝ. Ⱥɪɬёɦɨɜɫɤɚ (ɪɢɫ.1.1). 
ȼ ɩɪɟɞɟɥɚɯ Ʉɨɧɫɬɚɧɬɢɧɨɜɫɤɨɝɨ ɪɭɞɧɨɝɨ ɩɨɥɹ ɜɵɞɟɥɹɟɬɫɹ ɞɜɚ ɭɱɚɫɬɤɚ: 
ɋɪɟɞɧɟ-Ɍɚɪɱɢɧɫɤɢɣ ɢ Ⱦɢɫɬɥɟɪɨɜɫɤɢɣ, ɤɨɬɨɪɵɟ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ ɧɚɯɨɞɹɬɫɹ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ, ɜɯɨɞɹɳɟɣ ɜ ɫɨɫɬɚɜ Ʉɭɪɚɝɢɧɫɤɨɝɨ ɪɚɣɨɧɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ Ʉɪɚɹ. 
 
1.1 Ʉɪɚɬɤɢɣ ɮɢɡɢɤɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɢɣ ɨɱɟɪɤ 
 
Ɋɟɥɶɟɮ ɦɟɫɬɧɨɫɬɢ ɫɪɟɞɧɟɝɨɪɢɫɬɵɣ ɫ ɚɛɫɨɥɸɬɧɵɦɢ ɨɬɦɟɬɤɚɦɢ ɨɬ 600 ɞɨ 
800 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ. ɋɤɥɨɧɵ ɝɨɪ, ɤɚɤ ɩɪɚɜɢɥɨ, ɤɪɭɬɵɟ, ɡɚɪɨɫɲɢɟ ɥɟɫɨɦ. 
Ɉɛɧɚɠɟɧɢɹ ɤɨɪɟɧɧɵɯ ɩɨɪɨɞ ɜɫɬɪɟɱɚɸɬɫɹ ɪɟɞɤɨ. 
Ʉɥɢɦɚɬ ɪɚɣɨɧɚ – ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɫ ɯɨɥɨɞɧɨɣ ɫɧɟɠɧɨɣ ɡɢɦɨɣ ɢ 
ɤɨɪɨɬɤɢɦ, ɬёɩɥɵɦ, ɞɨɠɞɥɢɜɵɦ ɥɟɬɨɦ. ɋɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɩɨ 
ɞɚɧɧɵɦ Ⱥɪɬёɦɨɜɫɤɨɣ ɦɟɬɟɨɫɬɚɧɰɢɢ ɡɚ ɦɧɨɝɨɥɟɬɧɢɣ ɩɟɪɢɨɞ -795 ɦɦ. 
ɇɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɜɬɨɪɭɸ ɩɨɥɨɜɢɧɭ ɥɟɬɚ ɢ ɨɫɟɧɶ. 
Ɇɨɳɧɨɫɬɶ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɞɨɫɬɢɝɚɟɬ 1,0-2,0 ɦ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɩɪɨɦɟɪɡɚɧɢɟ 
ɩɨɱɜɵ ɧɟɜɟɥɢɤɨ ɢ ɫɨɫɬɚɜɥɹɟɬ 0,3-0,8 ɦ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɫɬɚɜɥɹɟɬ 
ɨɤɨɥɨ +0,5℃ ɫ ɚɛɫɨɥɸɬɧɵɦ ɦɚɤɫɢɦɭɦɨɦ +͵Ͷ°(ɢɸɧɶ, ɚɜɝɭɫɬ) ɢ ɚɛɫɨɥɸɬɧɵɣ 
ɦɢɧɢɦɭɦ −ͷͲ° (ɹɧɜɚɪɶ, ɮɟɜɪɚɥɶ). ȼɟɬɪɵ ɜ ɪɚɣɨɧɟ ɫɥɚɛɵɟ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɡɚɩɚɞɧɨɝɨ ɢ ɸɝɨ-ɡɚɩɚɞɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ.    
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Ƚɢɞɪɨɝɪɚɮɢɱɟɫɤɚɹ ɫɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɢɫɬɟɦɨɣ ɪɟɤɢ ɑɢɛɢɠɟɤ ɜ ɜɟɪɯɧɟɦ 
ɟё ɬɟɱɟɧɢɢ. Ɋɟɤɚ ɑɢɛɢɠɟɤ ɩɪɨɬɟɤɚɟɬ ɫ ɜɨɫɬɨɤɚ ɧɚ ɡɚɩɚɞ ɢ ɫɥɟɜɚ ɩɪɢɧɢɦɚɟɬ ɪɹɞ 
ɩɪɢɬɨɤɨɜ ɫɭɛɦɟɪɢɞɢɨɧɚɥɶɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ.  
 
Ɋɢɫɭɧɨɤ 1.1 - Ɉɛɡɨɪɧɚɹ ɤɚɪɬɚ ɪɚɣɨɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ 
 
ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɟ ɩɪɢɬɨɤɢ ɪɟɤɢ ɑɢɛɢɠɟɤ ɜ ɩɪɟɞɟɥɚɯ ɨɩɢɫɵɜɚɟɦɨɣ 
ɬɟɪɪɢɬɨɪɢɢ: ɤɥɸɱɢ Ɏɚɛɪɢɱɧɵɣ ɢ Ⱥɥɟɤɫɟɟɜɫɤɢɣ. Ⱦɨɥɢɧɵ ɪɟɤɢ ɑɢɛɢɠɟɤ ɢ ɟё 
ɩɪɢɬɨɤɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ, ɡɚɛɨɥɨɱɟɧɵ. 
Ɋɚɫɬɢɬɟɥɶɧɵɣ ɦɢɪ ɪɚɣɨɧɚ – ɝɭɫɬɚɹ ɬɚɟɠɧɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ, ɝɞɟ 
ɩɪɟɨɛɥɚɞɚɸɬ ɯɜɨɣɧɵɟ ɩɨɪɨɞɵ ɞɟɪɟɜɶɟɜ – ɩɢɯɬɚ, ɟɥɶ, ɤɟɞɪ. ɉɨ ɞɨɥɢɧɚɦ ɪɟɱɟɤ ɢ 
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ɜ ɜɢɞɟ ɩɨɞɥɟɫɤɚ ɧɚ ɫɤɥɨɧɚɯ ɜɨɡɜɵɲɟɧɧɨɫɬɟɣ ɪɚɫɬɟɬ ɨɫɢɧɚ, ɛɟɪɟɡɚ, ɨɥɶɯɚ, 
ɪɹɛɢɧɚ. Ɍɪɚɜɹɧɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɩɨɤɪɵɜɚɟɬ ɡɚɛɨɥɨɱɟɧɧɵɟ ɭɱɚɫɬɤɢ ɞɨɥɢɧ ɪɟɤ ɢ 
ɪɟɞɤɢɟ ɥɟɫɧɵɟ ɩɨɥɹɧɵ. 
ɀɢɜɨɬɧɵɣ ɦɢɪ ɪɚɡɧɨɨɛɪɚɡɟɧ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɛɭɪɵɦ ɦɟɞɜɟɞɟɦ, ɥɨɫɟɦ, 
ɦɚɪɚɥɨɦ, ɫɨɛɨɥɟɦ, ɛɟɥɤɨɣ, ɧɨɪɤɨɣ ɢ ɞɪ. 
ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ Ɉɥɶɯɨɜɫɤɨ - ɑɢɛɢɠɟɤɫɤɢɣ ɪɚɣɨɧ ɢɡɜɟɫɬɟɧ 
ɢɡɞɚɜɧɚ, ɤɚɤ ɡɨɥɨɬɨɞɨɛɵɜɚɸɳɢɣ. ɋ ɜɜɨɞɨɦ ɜ ɞɟɣɫɬɜɢɟ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɢ Ⱥɛɚɤɚɧ 
– Ɍɚɣɲɟɬ ɜɨɡɪɨɫɥɢ ɩɟɪɫɩɟɤɬɢɜɵ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɨɫɜɨɟɧɢɹ ɪɚɣɨɧɚ. ȼɟɞɟɬɫɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɫɨɜɪɟɦɟɧɧɵɯ ɤɭɥɶɬɭɪɧɨ-ɠɢɥɢɳɧɵɯ 
ɤɨɦɩɥɟɤɫɨɜ ɧɚ Ʉɪɚɫɧɨɤɚɦɟɧɫɤɨɦ ɠɟɥɟɡɨɪɭɞɧɨɦ ɤɚɪɶɟɪɟ, Ʉɨɲɭɪɧɢɤɨɜɫɤɨɦ 
ɥɟɫɩɪɨɦɯɨɡɟ ɢ ɞɪɭɝɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ. 
ɋɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɨɝɨɪɨɞɧɢɱɟɫɬɜɚ ɢ ɫɨɞɟɪɠɚɧɢɹ 
ɦɨɥɨɱɧɨɝɨ ɫɤɨɬɚ ɜ ɱɚɫɬɧɨɦ ɩɨɥɶɡɨɜɚɧɢɢ, ɧɟ ɪɚɡɜɢɬɨ. 
ɋɜɹɡɶ ɪɚɣɨɧɚ –ɛɥɢɠɚɣɲɢɟ ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ ɤ ɭɱɚɫɬɤɚɦ ɪɚɛɨɬ – ɩɨɫ. 
ɑɢɛɢɠɟɤ (6 ɤɦ) ɢ ɝ. Ⱥɪɬёɦɨɜɫɤ (30 ɤɦ). Ɍɪɚɧɫɩɨɪɬɧɵɟ ɩɟɪɟɜɨɡɤɢ ɝɪɭɡɨɜ ɢ 
ɧɚɫɟɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɱɟɪɟɡ ɝ. Ⱥɪɬёɦɨɜɫɤ ɩɨ ɭɥɭɱɲɟɧɧɨɣ ɚɜɬɨɦɨɛɢɥɶɧɨɣ 
ɞɨɪɨɝɟ ɞɨ ɩɨɫɟɥɤɚ ɑɢɛɢɠɟɤ ɢ ɨɬ ɩɨɫɥɟɞɧɟɝɨ ɞɨ ɨɛɴɟɤɬɨɜ ɪɚɛɨɬ – ɩɨ ɝɪɭɧɬɨɜɵɦ 
ɞɨɪɨɝɚɦ. 
Ȼɥɢɠɚɣɲɚɹ ɠɟɥɟɡɧɨɞɨɪɨɠɧɚɹ ɫɬɚɧɰɢɹ – Ʉɨɲɭɪɧɢɤɨɜɨ, ɝɞɟ Ⱥɪɬёɦɨɜɫɤɢɣ 
ɪɭɞɧɢɤ ɢɦɟɟɬ ɩɪɢɪɟɥɶɫɨɜɭɸ ɛɚɡɭ, ɪɚɫɩɨɥɨɠɟɧɚ ɜ 40 ɤɦ ɨɬ ɭɱɚɫɬɤɨɜ ɪɚɛɨɬ. 
Ɋɚɣɨɧ ɨɛɟɫɩɟɱɟɧ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɨɬ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɥɢɧɢɢ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ. 
 
1.2 Ƚɟɨɥɨɝɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ Ʉɨɧɫɬɚɧɬɢɧɨɜɫɤɨɝɨ ɪɭɞɧɨɝɨ ɩɨɥɹ 
 
Ʉɪɚɬɤɢɣ ɨɱɟɪɤ ɩɨ ɝɟɨɥɨɝɢɱɟɫɤɨɦɭ ɫɬɪɨɟɧɢɸ ɪɚɣɨɧɚ. Ƚɟɨɥɨɝɨɫɴɟɦɨɱɧɵɟ 
ɪɚɛɨɬɵ ɜ ɦɚɫɲɬɚɛɟ 1:50000 ɜɞɨɥɶ ɫɟɜɟɪɧɨɝɨ ɤɨɧɬɚɤɬɚ Ɉɥɶɯɨɜɫɤɨ – 
ɑɢɛɢɠɟɤɫɤɨɝɨ ɢɧɬɪɭɡɢɜɚ ɜɩɟɪɜɵɟ ɜɵɩɨɥɧɹɥɢɫɶ ɜ 1939 – 1941 ɝɝ. ɨɬ 
ɇɂȽɊɂɡɨɥɨɬɨ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ Ⱥ.ɉ. ȼɨɠɢɧɫɤɨɝɨ. 
Ɉɥɶɯɨɜɫɤɨ-ɑɢɛɢɠɟɤɫɤɢɣ ɡɨɥɨɬɨɧɨɫɧɵɣ ɪɚɣɨɧ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɨɛɥɚɫɬɢ 
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ɫɨɩɪɹɠɟɧɢɹ ɫɬɪɭɤɬɭɪ ȼɨɫɬɨɱɧɨɝɨ ɋɚɹɧɚ ɢ Ɇɢɧɭɫɢɧɫɤɨɣ ɜɩɚɞɢɧɵ. ɇɚ ɩɥɨɳɚɞɢ 
ɪɚɣɨɧɚ ɪɚɡɜɢɬɵ ɨɫɚɞɨɱɧɨ-ɜɭɥɤɚɧɨɝɟɧɧɵɟ ɩɨɪɨɞɵ ɤɟɦɛɪɢɹ, ɞɟɜɨɧɚ ɢ ɪɹɞɚ 
ɢɧɬɪɭɡɢɜɧɵɯ ɨɛɪɚɡɨɜɚɧɢɣ. (ɉɪɢɥɨɠɟɧɢɟ Ⱥ). 
 
1.2.1 ɋɬɪɚɬɢɝɪɚɮɢɹ 
 
Ʉɟɦɛɪɢɣɫɤɚɹ ɫɢɫɬɟɦɚ 
ɇɢɠɧɢɣ ɨɬɞɟɥ 
ɑɢɛɢɠɟɤɫɤɚɹ ɫɜɢɬɚ (∈ଵ с̌в) ɫɥɨɠɟɧɚ ɩɨɱɬɢ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɤɚɪɛɨɧɚɬɧɵɦɢ 
ɩɨɪɨɞɚɦɢ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɢɡɪɟɞɤɚ ɜɫɬɪɟɱɚɸɬɫɹ ɩɪɨɫɥɨɢ ɚɪɝɢɥɥɢɬɨɜ. ȼ 
ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ ɨɬɧɨɲɟɧɢɢ ɜ ɪɚɡɪɟɡɟ ɫɜɢɬɵ ɩɪɟɨɛɥɚɞɚɸɬ ɦɪɚɦɨɪɵ. 
Ⱦɨɥɨɦɢɬɢɡɢɪɨɜɚɧɧɵɟ ɢɡɜɟɫɬɧɹɤɢ ɢ ɞɨɥɨɦɢɬɵ ɡɚɥɟɝɚɸɬ ɜ ɜɢɞɟ ɩɪɨɫɥɨɟɜ ɢ ɥɢɧɡ. 
Ɇɨɳɧɨɫɬɶ ɫɜɢɬɵ 1400-1600 ɦ. 
ɑɟɬɜɟɪɬɢɱɧɚɹ ɫɢɫɬɟɦɚ 
Ɋɚɣɨɧ ɡɚɤɪɵɬ ɱɟɯɥɨɦ ɪɵɯɥɵɯ ɨɬɥɨɠɟɧɢɣ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɨɧɢ ɞɪɟɜɧɟɣ 
ɤɨɪɨɣ ɜɵɜɟɬɪɢɜɚɧɢɹ, ɚɥɥɸɜɢɟɦ, ɞɟɥɸɜɢɟɦ ɢ ɷɥɸɜɢɟɦ. Ⱦɪɟɜɧɹɹ ɤɨɪɚ 
ɜɵɜɟɬɪɢɜɚɧɢɹ ɫɥɨɠɟɧɚ ɝɥɢɧɢɫɬɨ-ɨɯɪɢɫɬɵɦɢ ɨɛɪɚɡɨɜɚɧɢɹɦɢ, ɧɟɪɟɞɤɨ 
ɡɨɥɨɬɨɧɨɫɧɵɦɢ, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬ ɤɚɪɫɬɨɜɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɤɚɪɛɨɧɚɬɧɵɯ 
ɩɨɪɨɞ ɱɢɛɢɠɟɤɫɤɨɣ ɫɜɢɬɵ ɢɥɢ ɫɨɯɪɚɧɢɥɢɫɶ ɧɚ ɫɤɭɥɶɩɬɭɪɧɵɯ ɬɟɪɪɚɫɚɯ 
ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ. Ɇɨɳɧɨɫɬɶ ɢɯ ɞɨɫɬɢɝɚɟɬ 20-30 ɦ, ɚ ɢɧɨɝɞɚ 100-120ɦ.  
ɉɨ ɬɚɥɶɜɟɝɚɦ ɞɨɥɢɧ ɪɟɤ ɢ ɢɯ ɩɪɢɬɨɤɨɜ ɪɚɡɜɢɬ ɚɥɥɸɜɢɣ, ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ 
ɢɡ ɤɪɭɩɧɵɯ ɜɚɥɭɧɨɜ, ɫɰɟɦɟɧɬɢɪɨɜɚɧɧɵɯ ɩɟɫɱɚɧɨ-ɝɥɢɧɢɫɬɵɦ ɦɚɬɟɪɢɚɥɨɦ. Ɋɟɠɟ 
ɨɧ ɩɪɟɞɫɬɚɜɥɟɧ ɯɨɪɨɲɨ ɨɬɫɨɪɬɢɪɨɜɚɧɧɵɦɢ ɝɚɥɟɱɧɢɤɚɦɢ, ɚ ɢɧɨɝɞɚ ɫɨɞɟɪɠɢɬ 
ɧɟɛɨɥɶɲɢɟ ɥɢɧɡɵ ɩɟɫɤɨɜ. ɇɢɠɧɹɹ ɱɚɫɬɶ ɟɝɨ ɡɨɥɨɬɨɧɨɫɧɚɹ. Ɇɨɳɧɨɫɬɶ ɚɥɥɸɜɢɹ 
5-10 ɦ.ɉɨ ɫɤɥɨɧɚɦ ɜɨɡɜɵɲɟɧɧɨɫɬɟɣ ɢ ɧɚ ɜɨɞɨɪɚɡɞɟɥɚɯ ɪɚɡɜɢɬɵ ɞɟɥɸɜɢɚɥɶɧɵɟ 
ɨɬɥɨɠɟɧɢɹ. ɋɥɨɠɟɧɵ ɨɧɢ ɨɛɥɨɦɤɚɦɢ, ɫɰɟɦɟɧɬɢɪɨɜɚɧɧɵɦɢ ɩɟɫɱɚɧɨ-ɝɥɢɧɢɫɬɵɦ 
ɦɚɬɟɪɢɚɥɨɦ. Ɇɨɳɧɨɫɬɶ ɞɟɥɸɜɢɹ ɫɨɫɬɚɜɥɹɟɬ 20-30 ɦ. 
  
12 
1.2.2 Ɇɚɝɦɚɬɢɡɦ 
 
Ɉɥɶɯɨɜɫɤɨ-Чɢɛɢɠɟɤɫɤɢɣ ɤɨɦɩɥɟɤɫ ( ɣ ∈ଷ− О).ɉɨɪɨɞɵ ɤɨɦɩɥɟɤɫɚ 
ɡɚɧɢɦɚɸɬ ɡɧɚɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ ɩɥɨɳɚɞɢ ɪɚɣɨɧɚ ɢ ɫɥɚɝɚɸɬ ɤɪɭɩɧɵɟ ɦɚɫɫɢɜɵ- 
Ɉɥɶɯɨɜɫɤɨ-ɑɢɛɢɠɟɤɫɤɢɣ, Ʉɚɧɡɵɛɢɧɫɤɢɣ ɢ ɞɪ. 
Ɉɥɶɯɨɜɫɤɨ-ɑɢɛɢɠɟɤɫɤɢɣ ɦɚɫɫɢɜ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦ ɢɡ ɦɚɫɫɢɜɨɜ 
ɤɨɦɩɥɟɤɫɚ. ɉɪɢ ɨɛɳɟɣ ɷɥɥɢɩɫɨɜɢɞɧɨɣ ɮɨɪɦɟ ɤɨɧɮɢɝɭɪɚɰɢɹ ɦɚɫɫɢɜɚ ɜ ɩɥɚɧɟ ɢ 
ɪɚɡɪɟɡɟ ɫɥɨɠɧɚɹ, ɢɡɨɛɢɥɭɟɬ «ɡɚɥɢɜɚɦɢ» ɜɨ ɜɦɟɳɚɸɳɢɟ ɩɨɪɨɞɵ. ɋɟɜɟɪɧɵɣ 
ɤɨɧɬɚɤɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɚɞɚɟɬ ɧɚ ɸɝ ɩɨɞ ɭɝɥɨɦ ɜ ʹͲ° − 7Ͳ°, ɢɧɨɝɞɚ, ɨɧ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɢɥɢ ɨɬɜɟɫɧɵɣ. Ɂɚɩɚɞɧɵɣ ɤɨɧɬɚɤɬ ɢɥɢ ɨɬɜɟɫɧɵɣ, ɢɥɢ ɩɚɞɚɟɬ ɧɚ 
ɡɚɩɚɞ ɩɨɞ ɭɝɥɨɦ ɜ 40-70°. ȼ ɩɨɥɟ ɪɚɡɜɢɬɢɹ ɩɨɪɨɞ ɦɚɫɫɢɜɚ, ɨɫɨɛɟɧɧɨ ɜ ɡɚɩɚɞɧɨɣ 
ɟɝɨ ɩɨɥɨɜɢɧɟ, ɨɛɧɚɠɚɸɬɫɹ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɨɫɬɚɧɰɵ ɤɪɨɜɥɢ ɢɡ ɩɨɪɨɞ ɤɟɦɛɪɢɹ. 
ȼ ɫɬɚɧɨɜɥɟɧɢɢ ɩɨɪɨɞ Ɉɥɶɯɨɜɫɤɨ-ɑɢɛɢɠɟɤɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ ɛɨɥɶɲɢɧɫɬɜɨ 
ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɜɵɞɟɥɹɟɬ ɞɜɟ ɮɚɡɵ. ɉɟɪɜɚɹ ɮɚɡɚ ɝɚɛɛɪɨ, ɝɚɛɛɪɨ-ɞɢɨɪɢɬɵ, 
ɞɢɨɪɢɬɵ, ɤɜɚɪɰɟɜɵɟ ɞɢɨɪɢɬɵ ɢ ɬɨɧɚɥɢɬɵ. ȼɧɟɲɧɟ ɷɬɨ ɫɟɪɵɟ ɢ ɫɪɟɞɧɟ- ɢ 
ɤɪɭɩɧɨɡɟɪɧɢɫɬɵɟ ɦɚɫɫɢɜɧɵɟ ɩɨɪɨɞɵ, ɫɨɫɬɨɹɳɢɟ, ɜ ɨɫɧɨɜɧɨɦ, ɢɡ ɩɥɚɝɢɨɤɥɚɡɚ, 
ɤɜɚɪɰɚ, ɪɨɝɨɜɨɣ ɨɛɦɚɧɤɢ ɢ ɛɢɨɬɢɬɚ. ɇɟɪɟɞɤɨ ɜ ɢɯ ɫɨɫɬɚɜɟ ɜɫɬɪɟɱɚɸɬɫɹ ɚɜɝɢɬ, 
ɦɢɤɪɨɤɥɢɧ ɢ ɨɪɬɨɤɥɚɡ. ȼɬɨɪɚɹ ɮɚɡɚ ɝɪɚɧɨɞɢɨɪɢɬɵ ɢ ɩɥɚɝɢɨɝɪɚɧɢɬɵ, 
ɚɞɚɦɟɥɥɢɬɵ. 
ɉɨ ɞɚɧɧɵɦ ɝɟɨɯɢɦɢɱɟɫɤɨɣ ɥɚɛɨɪɚɬɨɪɢɢ Ⱥɇ ɋɋɋɊ (Ʉ.Ƚ.Ʉɧɨɪɪɟ), ɜɨɡɪɚɫɬ 
ɞɢɨɪɢɬɨɜ 500 ɦɥɧ.ɥɟɬ, ɚ ɩɥɚɝɢɨɝɪɚɧɢɬɨɜ 480 ɦɥɧ.ɥɟɬ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɱɢɬɚɬɶ 
ɜɟɫɶ ɤɨɦɩɥɟɤɫ  ɤɚɤ ɜɟɪɯɧɟɤɟɦɛɪɟɣɫɤɨ –ɨɪɞɨɜɢɤɫɤɢɣ. 
Ⱦɚɣɤɨɜɵɟ ɩɨɪɨɞɵ 
ɋ ɢɧɬɪɭɡɢɜɧɵɦɢ ɤɨɦɩɥɟɤɫɚɦɢ ɪɚɣɨɧɚ ɫɜɹɡɚɧɵ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɠɢɥɶɧɵɟ 
ɢ ɞɚɣɤɨɜɵɟ ɩɨɪɨɞɵ. ɉɨ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɸ ɫ ɩɨɪɨɞɚɦɢ Ɉɥɶɯɨɜɫɤɨ-
ɑɢɛɢɠɟɤɫɤɨɝɨ ɢɧɬɪɭɡɢɜɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɜɵɞɟɥɹɸɬɫɹ ɬɪɢ ɪɚɡɧɨɜɨɡɪɚɫɬɧɵɟ 
ɝɪɭɩɩɵ ɞɚɟɤ: ɞɨɢɧɬɪɭɡɢɜɧɵɟ, ɫɜɹɡɚɧɧɵɟ ɫɨ ɫɬɚɧɨɜɥɟɧɢɟɦ ɢɧɬɪɭɡɢɢ, ɢ 
ɩɨɫɥɟɢɧɬɪɭɡɢɜɧɵɟ. 
Ⱦɚɣɤɢ ɞɨɢɧɬɪɭɡɢɜɧɨɝɨ ɷɬɚɩɚ ɪɚɡɦɟɳɟɧɵ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ, ɜɨ 
ɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞɚɯ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɢɚɛɚɡɚɦɢ, ɞɢɚɛɚɡɨɜɵɦɢ ɩɨɪɮɢɪɢɬɚɦɢ, 
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ɝɚɛɛɪɨ-ɞɢɨɪɢɬɚɦɢ, ɤɜɚɪɰɟɜɵɦɢ ɞɢɨɪɢɬ-ɩɨɪɮɢɪɢɬɚɦɢ. ɂɡɭɱɟɧɵ ɨɧɢ ɫɥɚɛɨ ɢɡ-ɡɚ 
ɝɥɭɛɨɤɨɝɨ ɦɟɬɚɦɨɪɮɢɡɦɚ ɢ ɥɢɬɨɥɨɝɢɱɟɫɤɨɝɨ ɫɯɨɞɫɬɜɚ ɫ ɷɮɮɭɡɢɜɚɦɢ 
ɤɟɦɛɪɢɣɫɤɨɝɨ ɜɨɡɪɚɫɬɚ, ɫ ɤɨɬɨɪɵɦɢ ɨɧɢ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɫɜɹɡɚɧɵ ɝɟɧɟɬɢɱɟɫɤɢ. 
Ⱦɚɣɤɢ, ɫɜɹɡɚɧɧɵɟ ɫɨ ɫɬɚɧɨɜɥɟɧɢɟɦ ɩɨɪɨɞ Ɉɥɶɯɨɜɫɤɨ-ɑɢɛɢɠɟɤɫɤɨɝɨ 
ɦɚɫɫɢɜɚ ɢ ɜɨ ɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞɚɯ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɧɟɝɨ. ȼ ɷɬɨɣ 
ɝɪɭɩɩɟ ɜɵɞɟɥɹɸɬɫɹ ɤɜɚɪɰɟɜɵɟ ɞɢɨɪɢɬɵ, ɚɞɚɦɟɥɥɢɬɵ, ɬɪɨɧɞɴɟɦɢɬɵ, ɤɨɬɨɪɵɟ ɨɬ 
ɢɧɬɪɭɡɢɜɧɵɯ ɢɯ ɚɧɚɥɨɝɨɜ ɨɬɥɢɱɚɸɬɫɹ ɬɨɥɶɤɨ ɦɟɥɤɨɡɟɪɧɢɫɬɨɫɬɶɸ ɢ ɮɨɪɦɨɣ 
ɡɚɥɟɝɚɧɢɹ, ɚ ɬɚɤɠɟ ɞɢɨɪɢɬ-ɩɨɪɮɢɪɢɬɵ, ɚɩɥɢɬɵ, ɩɟɝɦɚɬɢɬɵ, ɝɪɚɧɢɬ-ɩɨɪɮɢɪɵ ɢ 
ɮɟɥɶɡɢɬɵ. 
Ⱦɚɣɤɢ ɩɨɫɥɟɢɧɬɪɭɡɢɜɧɨɝɨ ɷɬɚɩɚ ɜɫɬɪɟɱɚɸɬɫɹ ɨɱɟɧɶ ɪɟɞɤɨ, ɩɨɱɬɢ 
ɧɟɢɡɭɱɟɧɵ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɢɚɛɚɡɚɦɢ, ɥɚɛɪɚɞɨɪɨɜɵɦɢ ɢ ɚɜɝɢɬɨɜɵɦɢ 
ɩɨɪɮɢɪɢɬɚɦɢ, ɨɪɬɨɮɢɪɚɦɢ. 
ɉɨ ɩɟɬɪɨɝɪɚɮɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɛɥɢɡɤɢ ɞɟɜɨɧɫɤɢɦ ɷɮɮɭɡɢɜɚɦ, ɫ ɤɨɬɨɪɵɦɢ 
ɨɧɢ ɧɟɤɨɬɨɪɵɦɢ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ ɫɜɹɡɵɜɚɸɬɫɹ ɝɟɧɟɬɢɱɟɫɤɢ. 
ɉɪɨɫɬɢɪɚɧɢɟ ɞɚɟɤ ɫɭɛɲɢɪɨɬɧɨɟ, ɫɭɛɦɟɪɢɞɢɨɧɚɥɶɧɨɟ, ɪɟɠɟ ɫɟɜɟɪɨ-
ɜɨɫɬɨɱɧɨɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɸ ɨɫɧɨɜɧɵɯ ɞɢɡɴɸɧɤɬɢɜɧɵɯ 
ɧɚɪɭɲɟɧɢɣ,  ɨɛɵɱɧɨ ɤɪɭɬɨɟ (ɞɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ). ɉɨɥɨɝɨ ɡɚɥɟɝɚɸɳɢɯ ɞɚɟɤ ɩɨɱɬɢ 
ɧɟ ɜɫɬɪɟɱɚɟɬɫɹ. ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɢɯ ɞɨɫɬɢɝɚɟɬ ɩɟɪɜɵɯ ɫɨɬɟɧ ɦɟɬɪɨɜ, ɦɨɳɧɨɫɬɶ 
ɤɨɥɟɛɥɟɬɫɹ ɨɬ ɞɨɥɟɣ ɦɟɬɪɚ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɦɟɬɪɨɜ. Ⱦɚɣɤɢ ɝɚɛɛɪɨ-ɞɢɨɪɢɬɨɜ 
ɨɬɦɟɱɚɥɢɫɶ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ ɞɨ 400 ɦ ɩɪɢ ɦɨɳɧɨɫɬɢ ɛɨɥɟɟ 20 ɦ. 
 
1.2.3 Ɍɟɤɬɨɧɢɤɚ 
 
Ɉɥɶɯɨɜɫɤɨ-ɑɢɛɢɠɟɤɫɤɢɣ ɡɨɥɨɬɨɧɨɫɧɵɣ ɪɚɣɨɧ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɫɟɜɟɪɧɨɦ 
ɤɪɵɥɟ Ɉɥɶɯɨɜɫɤɨ-ɑɢɛɢɠɟɤɫɤɨɝɨ ɚɧɬɢɤɥɢɧɨɪɢɹ, ɩɪɨɫɬɢɪɚɸɳɟɝɨɫɹ ɜ ɡɚɩɚɞ, 
ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɛɨɥɟɟ ɱɟɦ ɧɚ 100 ɤɦ. Ɉɧ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ȼɨɫɬɨɱɧɨ-ɋɚɹɧɫɤɨɦɭ ɚɧɬɢɤɥɢɧɨɪɢɸ, ɹɜɥɹɟɬɫɹ ɫɬɪɭɤɬɭɪɨɣ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ. ɇɚ 
ɫɟɜɟɪɟ ɚɧɬɢɤɥɢɧɨɪɢɣ ɨɝɪɚɧɢɱɟɧ Ⱦɟɪɛɢɧɫɤɢɦ ɪɚɡɥɨɦɨɦ, ɚ ɧɚ ɸɝɟ – Ʉɢɡɢɪɫɤɨɣ 
ɝɪɭɩɩɨɣ ɪɚɡɥɨɦɨɜ. Ɉɫɶ ɚɧɬɢɤɥɢɧɨɪɢɹ ɩɨɥɨɝɨ ɩɨɝɪɭɠɚɟɬɫɹ ɜ ɡɚɩɚɞ-ɫɟɜɟɪɨ-
ɡɚɩɚɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɷɪɨɡɢɨɧɧɨɦ ɫɪɟɡɟ ɜ ɹɞɪɟ ɚɧɬɢɤɥɢɧɨɪɢɹ 
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ɜɫɤɪɵɜɚɟɬɫɹ ɦɚɫɫɢɜ ɝɪɚɧɢɬɨɢɞɨɜ, ɚ ɧɚ ɤɪɵɥɶɹɯ – ɱɚɫɬɢɱɧɵɣ ɪɚɡɪɟɡ ɷɮɮɭɡɢɜɧɨ-
ɨɫɚɞɨɱɧɵɯ ɬɨɥɳ ɧɢɠɧɟɝɨ ɢ ɫɪɟɞɧɟɝɨ ɤɟɦɛɪɢɹ. 
ɉɥɢɤɚɬɢɜɧɵɟ ɫɬɪɭɤɬɭɪɵ ɚɧɬɢɤɥɢɧɨɪɢɹ ɨɫɥɨɠɧɟɧɵ, ɜ ɨɫɧɨɜɧɨɦ, 
ɫɭɛɲɢɪɨɬɧɵɦɢ ɢ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɵɦɢ ɪɚɡɥɨɦɚɦɢ. ȼ ɩɪɟɞɟɥɚɯ ɪɭɞɧɨɝɨ ɪɚɣɨɧɚ 
ɨɫɧɨɜɧɵɦ ɫɭɛɲɢɪɨɬɧɵɦ ɪɚɡɥɨɦɨɦ ɹɜɥɹɟɬɫɹ Ɉɥɶɯɨɜɫɤɨ-ɑɢɛɢɠɟɤɫɤɢɣ, 
ɩɪɨɯɨɞɹɳɢɣ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɦ ɩɪɨɬɹɠɟɧɢɢ ɩɨ ɤɨɧɬɚɤɬɭ ɩɨɪɨɞ ɨɫɢɧɨɜɫɤɨɣ ɢ 
ɱɢɛɢɠɟɤɫɤɨɣ ɫɜɢɬ, ɩɚɞɚɸɳɢɣ ɧɚ ɸɝ ɩɨɞ ɭɝɥɚɦɢ ͶͲ° − 7Ͳ° ɢ 
ɫɨɩɪɨɜɨɠɞɚɸɳɢɣɫɹ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɟɦɭ ɧɚɪɭɲɟɧɢɹɦɢ. ȼ 
ɡɚɩɚɞɧɨɣ ɱɚɫɬɢ ɨɧ ɜɟɬɜɢɬɫɹ ɧɚ ɪɹɞ ɞɢɡɴɸɧɤɬɢɜɨɜ ɪɚɡɥɢɱɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ. 
ɋɟɜɟɪɨ-ɜɨɫɬɨɱɧɵɟ ɪɚɡɥɨɦɵ ɫ ɸɝɨ-ɜɨɫɬɨɱɧɵɦ, ɪɟɠɟ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɵɦ ɩɚɞɟɧɢɟɦ, 
ɫɨɡɞɚɸɳɢɟ ɛɥɨɧɨɜɵɟ ɫɬɪɨɟɧɢɹ ɚɧɬɢɤɥɢɧɨɪɢɹ, ɛɨɥɟɟ ɦɧɨɝɨɱɢɫɥɟɧɧɵ. 
ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɟ ɢɡ ɧɢɯ ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ Ɉɥɶɯɨɜɫɤɨɟ ɢ 
Ʉɨɧɫɬɚɧɬɢɧɨɜɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ. Ȼɨɥɟɟ ɦɟɥɤɢɟ ɫɭɛɦɟɪɢɞɢɨɧɚɥɶɧɵɟ, 
ɲɢɪɨɬɧɵɟ ɢ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɵɟ ɞɢɡɴɸɧɤɬɢɜɵ ɹɜɥɹɸɬɫɹ ɨɩɪɟɠɚɸɳɢɦɢ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɨɫɧɨɜɧɵɦ ɪɚɡɥɨɦɚ. 
 
1.2.4 Ɇɟɬɚɦɨɪɮɢɡɦ ɢ ɝɢɞɪɨɬɟɪɦɚɥɶɧɵɟ ɩɪɨɰɟɫɫɵ  
 
ȼɫɟ ɩɨɪɨɞɵ ɪɚɣɨɧɚ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɬɟɩɟɧɢ ɩɨɞɜɟɪɠɟɧɵ ɤɚɤ 
ɪɟɝɢɨɧɚɥɶɧɨɦɭ ɦɟɬɚɦɨɪɮɢɡɦɭ, ɬɚɤ ɢ ɤɨɧɬɚɤɬɨɜɨɦɭ ɢ ɝɢɞɪɨɬɟɪɦɚɥɶɧɨɦɭ. ȼ 
ɱɢɫɬɨɦ ɜɢɞɟ ɬɟ ɢɥɢ ɢɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɩɨɱɬɢ ɧɟ ɜɫɬɪɟɱɚɸɬɫɹ, ɩɪɨɞɭɤɬɵ 
ɨɞɧɨɝɨ ɦɟɬɚɦɨɪɮɢɡɦɚ ɧɚɤɥɚɞɵɜɚɸɬɫɹ ɧɚ ɩɪɨɞɭɤɬɵ ɞɪɭɝɨɝɨ. 
Ɋɟɝɢɨɧɚɥɶɧɵɣ ɦɟɬɚɦɨɪɮɢɡɦ ɷɮɮɭɡɢɜɧɨ-ɨɫɚɞɨɱɧɵɯ ɬɨɥɳ ɤɟɦɛɪɢɹ 
ɩɪɨɹɜɢɥɫɹ ɜ ɩɟɪɟɤɪɢɫɬɚɥɢɡɚɰɢɢ ɤɚɪɛɨɧɚɬɧɵɯ ɩɨɪɨɞ ɢ ɡɟɥɟɧɨɤɚɦɟɧɧɨɦ 
ɢɡɦɟɧɟɧɢɢ ɷɮɮɭɡɢɜɨɜ. ɗɬɢ ɢɡɦɟɧɟɧɢɹ ɩɨɱɬɢ ɩɨɥɧɨɫɬɶɸ ɡɚɬɭɲɟɜɚɧɵ 
ɦɟɬɚɦɨɪɮɢɡɦɨɦ, ɩɪɨɹɜɢɜɲɢɯɫɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɝɪɚɧɢɬɨɢɞɧɨɣ ɢɧɬɪɭɡɢɢ. 
ɉɪɢ ɤɨɧɬɚɤɬɧɨɦ ɦɟɬɚɦɨɪɮɢɡɦɟ ɤɚɪɛɨɧɚɬɧɵɯ ɢ ɫɢɥɢɤɚɬɧɵɯ ɩɨɪɨɞ ɲɢɪɨɤɨ 
ɪɚɡɜɢɬɵ ɩɪɨɰɟɫɫɵ ɦɪɚɦɨɪɢɡɚɰɢɢ ɢ ɨɪɨɝɨɜɢɤɨɜɚɧɢɹ: ɢɡɜɟɫɬɧɹɤɢ ɩɪɟɜɪɚɳɟɧɵ ɜ 
ɤɪɭɩɧɨ- ɢ ɫɪɟɞɧɟɡɟɪɧɢɫɬɵɟ ɦɪɚɦɨɪɵ, ɞɨɥɨɦɢɬɵ – ɜ ɦɪɚɦɨɪɵ, ɫɨɞɟɪɠɚɳɢɟ 
ɮɨɪɫɬɟɪɢɬ ɢ ɞɢɨɩɫɢɞ, ɷɮɮɭɡɢɜɧɵɟ ɩɨɪɨɞɵ – ɜ ɩɥɚɝɢɨɤɥɚɡ –ɛɢɨɬɢɬ-ɚɦɮɢɛɨɥ-
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ɞɢɨɩɫɢɞɨɜɵɟ ɪɨɝɨɜɢɤɢ. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɛɥɢɡɢ ɜɵɯɨɞɨɜ ɝɪɚɧɢɬɨɢɞɨɜ ɪɚɡɜɢɬɵ 
ɩɪɨɰɟɫɫɵ ɫɟɪɩɟɧɬɢɡɚɰɢɢ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɪɚɡɪɨɡɧɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɨɮɢɤɚɥɶɰɢɬɨɜ, 
ɚ ɧɚ ɧɟɤɨɬɨɪɨɦ ɭɞɚɥɟɧɢɢ ɨɬ ɤɨɧɬɚɤɬɨɜ ɜ ɜɢɞɟ ɦɟɥɤɢɯ ɥɢɧɡ ɢ ɭɱɚɫɬɤɨɜ 
ɧɟɩɪɚɜɢɥɶɧɨɣ ɮɨɪɦɵ ɨɛɪɚɡɭɸɬɫɹ ɫɤɚɪɧɵ ɩɢɪɨɤɫɟɧ-ɝɪɚɧɚɬɨɜɵɟ ɢ ɞɪɭɝɢɟ, 
ɫɨɞɟɪɠɚɳɢɟ ɷɩɢɞɨɬ, ɰɨɢɡɢɬ, ɲɬɢɧɟɥɶ, ɬɨɩɚɡ, ɥɨɪɢɬ, ɩɢɪɪɨɬɢɧ, ɪɟɠɟ ɩɢɪɢɬ, 
ɯɚɥɶɤɨɩɢɪɢɬ.  
ɉɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɦɟɬɚɦɨɪɮɢɡɦɚ ɩɨ ɬɟɤɬɨɧɢɱɟɫɤɢɦ ɡɨɧɚɦ, ɤɨɧɬɚɤɬɚɦ, 
ɨɫɥɨɠɧɟɧɧɵɦ ɞɢɡɴɸɧɤɬɢɜɧɵɦɢ ɧɚɪɭɲɟɧɢɹɦɢ, ɤɚɤ ɜ ɷɧɞɨɬ ɬɚɤ ɢ ɜ ɷɤɡɨɤɨɧɬɚɤɬɟ 
ɢɧɬɪɭɡɢɣ ɢɧɬɟɧɫɢɜɧɨ ɪɚɡɜɢɬɵ ɩɪɨɰɟɫɫɵ: ɨɤɜɚɪɰɟɜɚɧɢɹ, ɫɟɪɢɰɢɬɢɡɚɰɢɢ, 
ɯɥɨɪɢɬɢɡɚɰɢɢ, ɩɢɪɢɬɢɡɚɰɢɢ ɢ, ɜ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɝɪɟɣɡɟɧɢɡɚɰɢɢ. ɋ ɷɬɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ ɫɜɹɡɚɧɨ ɨɬɥɨɠɟɧɢɟ ɪɭɞɧɵɯ ɦɢɧɟɪɚɥɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɡɨɥɨɬɚ. 
 
1.2.5 ɉɨɥɟɡɧɵɟ ɢɫɤɨɩɚɟɦɵɟ ɪɚɣɨɧɚ 
 
ɂɡ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɪɚɣɨɧɚ ɩɪɨɦɵɲɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɸɬ ɡɨɥɨɬɨ 
ɢ ɠɟɥɟɡɨ. Ɇɟɫɬɨɪɨɠɞɟɧɢɹ ɡɨɥɨɬɚ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɟɝɨ ɫɟɜɟɪɧɨɣ ɢ ɰɟɧɬɪɚɥɶɧɨɣ 
ɱɚɫɬɹɯ, ɠɟɥɟɡɚ – ɜ ɡɚɩɚɞɧɨɣ. 
Ɂɨɥɨɬɨ– ɨɫɧɨɜɧɨɟ ɩɨɥɟɡɧɨɟ ɢɫɤɨɩɚɟɦɨɟ ɪɚɣɨɧɚ. Ɉɛɴɟɤɬɚɦɢ ɡɚɥɨɬɨɞɨɛɵɱɢ 
ɫɥɭɠɚɬ ɤɨɪɟɧɧɵɟ ɝɢɞɪɨɬɟɪɦɚɥɶɧɵɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɢ ɱɚɫɬɢɱɧɨ – ɞɟɥɸɜɢɚɥɶɧɵɟ 
ɪɨɫɫɵɩɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɬɪɢ ɤɨɪɟɧɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹ: 
Ʉɨɧɫɬɚɧɬɢɧɨɜɫɤɨɟ, ɋɪɟɞɧɹɹ Ɍɚɪɱɚ ɢ Ⱦɢɫɬɥɟɪɨɜɫɤɨɟ. 
Ɋɭɞɧɵɟ ɬɟɥɚ ɫɨɫɪɟɞɨɬɨɱɟɧɵ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɜ ɨɛɥɚɫɬɢ ɫɨɩɪɹɠɟɧɢɹ 
ɩɨɥɨɝɨɝɨ ɧɚɞɜɢɝɚ ɫ ɨɩɟɪɹɸɳɢɦɢ ɟɝɨ ɞɢɡɴɸɧɤɬɢɜɚɦɢ, ɚ ɬɚɤɠɟ ɜ ɬɪɟɳɢɧɚɯ 
ɨɬɪɵɜɚ, ɩɚɪɚɥɥɟɥɶɧɵɯ ɧɚɞɜɢɝɭ. Ɋɭɞɵ – ɫɭɥɶɮɢɞɧɵɟ, ɜɤɪɚɩɥɟɧɧɵɟ ɢɥɢ ɫɥɢɜɧɵɟ, 
ɪɟɠɟ ɤɜɚɪɰ-ɫɭɥɶɮɢɞɧɵɟ. ɋɪɟɞɧɟɟ ɫɨɞɟɪɠɚɧɢɟ ɡɨɥɨɬɚ ɜ ɨɬɪɚɛɨɬɚɧɧɨɣ ɱɚɫɬɢ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɨɤɨɥɨ 12 ɝ/ɬ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɩɨɱɬɢ 
ɨɬɪɚɛɨɬɚɧɨ. 
Ʉɨɧɫɬɚɧɬɢɧɨɜɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ (1) ɪɚɫɩɨɥɨɠɟɧɨ ɜ 12 ɤɦ ɜɨɫɬɨɱɧɟɟ 
Ɉɥɶɯɨɜɫɤɨɝɨ ɜ ɞɨɥɢɧɟ ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ ɪ.ɑɢɛɢɠɟɤ. ɋɬɪɭɤɬɭɪɧɚɹ ɩɨɡɢɰɢɹ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɫɯɨɞɧɚ ɫ Ɉɥɶɯɨɜɫɤɢɦ. Ɉɧɨ ɬɚɤɠɟ ɧɚɯɨɞɢɬɫɹ ɭ ɜɵɫɬɭɩɚ 
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ɝɪɚɧɢɬɨɢɞɧɵɯ ɩɨɪɨɞ ɜ ɨɬɥɨɠɟɧɢɹɯ ɱɢɛɢɠɟɤɫɤɨɣ ɫɜɢɬɵ, ɨɯɜɚɬɵɜɚɹ ɡɚɩɚɞɧɵɣ 
ɤɨɧɬɚɤɬ ɜɵɫɬɭɩɚ. Ɋɭɞɧɵɟ ɡɨɧɵ ɪɚɡɦɟɳɟɧɵ ɦɟɠɞɭ ɞɜɭɦɹ ɫɭɛɲɢɪɨɬɧɵɦɢ 
ɜɟɬɜɹɦɢ Ɉɥɶɯɨɜɫɤɨ-ɑɢɛɢɠɟɤɫɤɨɝɨ ɪɚɡɥɨɦɚ, ɩɚɞɚɸɳɢɦɢ ɧɚ ɸɝ ɩɨɞ ɭɝɥɨɦ 50-70° 
(ɋɟɜɟɪɧɵɣ ɢ Ʉɨɧɫɬɚɧɬɢɧɨɜɫɤɢɣ ɞɢɡɴɸɧɤɬɢɜɵ). Ⱦɜɚ ɭɱɚɫɬɤɚ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 
(ɐɟɧɬɪɚɥɶɧɵɣ ɢ Ɂɚɩɚɞɧɵɣ) ɪɚɡɨɛɳɟɧɵ ɧɟ ɬɨɥɶɤɨ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ, ɧɨ ɢɦɟɸɬ 
ɫɜɨɢ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɱɟɪɬɵ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ ɢ ɦɨɪɮɨɥɨɝɢɢ ɪɭɞɧɵɯ ɬɟɥ. 
ȼ ɩɪɟɞɟɥɚɯ ɰɟɧɬɪɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ Ʉɨɧɫɬɚɧɬɢɧɨɜɫɤɢɣ ɞɢɡɴɸɧɤɬɢɜ 
ɪɚɫɩɚɞɚɟɬɫɹ ɧɚ ɪɹɞ ɜɟɬɜɟɣ ɢ ɪɭɞɧɵɟ ɬɟɥɚ ɡɚɥɟɝɚɸɬ ɧɚ ɢɯ ɩɟɪɟɫɟɱɟɧɢɢ ɫ 
ɧɚɪɭɲɟɧɢɹɦɢ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɝɨ ɢ ɫɭɛɦɟɪɢɞɢɨɧɚɥɶɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɣ. Ɋɭɞɧɵɟ 
ɬɟɥɚ ɢɦɟɸɬ ɫɬɨɥɛɨɨɛɪɚɡɧɭɸ ɮɨɪɦɭ ɢ ɩɨɝɪɭɠɚɸɬɫɹ ɧɚ ɸɝ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɥɢɧɢɹɦɢ ɩɟɪɟɫɟɱɟɧɢɹ ɞɜɭɯ ɫɢɫɬɟɦ ɧɚɪɭɲɟɧɢɣ. ɇɚ ɜɟɪɯɧɢɯ ɝɨɪɢɡɨɧɬɚɯ ɪɭɞɧɵɟ 
ɬɟɥɚ ɡɚɥɟɝɚɸɬ ɜ ɞɨɥɨɦɢɬɚɯ, ɧɚ ɧɢɠɧɢɯ – ɜ ɤɜɚɪɰɟɜɵɯ ɞɢɨɪɢɬɚɯ. 
ɇɚ Ɂɚɩɚɞɧɨɦ ɭɱɚɫɬɤɟ ɪɭɞɧɵɟ ɬɟɥɚ ɩɪɢɭɪɨɱɟɧɵ ɤ ɞɢɡɴɸɧɤɬɢɜɚɦ 
ɫɭɛɦɟɪɢɞɢɨɧɚɥɶɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɦɟɠɞɭ ɋɟɜɟɪɧɵɦ ɢ  
Ʉɨɧɫɬɚɧɬɢɧɨɜɫɤɢɦ ɧɚɪɭɲɟɧɢɹɦɢ. Ɉɧɢ ɢɦɟɸɬ ɠɢɥɨɨɛɪɚɡɧɭɸ ɮɨɪɦɭ, ɧɚ 
ɜɟɪɯɧɢɯ ɝɨɪɢɡɨɧɬɚɯ ɡɚɥɟɝɚɸɬ ɜ ɞɨɥɨɦɢɬɚɯ, ɧɚ ɧɢɠɧɢɯ – ɜ ɤɜɚɪɰɟɜɵɯ ɞɢɨɪɢɬɚɯ. 
Ɋɭɞɵ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɫɭɥɶɮɢɞɧɵɟ, ɜɤɪɚɩɥɟɧɧɵɟ ɢɥɢ ɫɥɢɜɧɵɟ, 
ɪɟɠɟ, ɜ ɞɨɥɨɦɢɬɚɯ, ɨɧɢ ɝɟɦɚɬɢɬɨ-ɤɚɥɶɰɢɬɨɜɵɟ ɢɥɢ ɫɭɥɶɮɢɞɧɨ-ɝɟɦɚɬɢɬɨɜɵɟ. 
ȼ ɟɞɢɧɨɦ ɪɭɞɧɨɦ ɩɨɥɟ ɫ Ʉɨɧɫɬɚɧɬɢɧɨɜɫɤɢɦ ɦɟɫɬɨɪɨɠɞɟɧɢɟɦ ɧɚɯɨɞɢɬɫɹ 
ɭɱɚɫɬɨɤ ɋɟɦёɧɨɜɫɤɢɣ, ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɜ 300-700 ɦ ɤ ɜɨɫɬɨɤɭ ɨɬ ɧɟɝɨ ɢ 
ɪɚɫɩɨɥɨɠɟɧ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɜɵɫɬɭɩɚ ɝɪɚɧɢɬɨɢɞɧɵɯ ɩɨɪɨɞ. Ɉɪɭɞɟɧɟɧɢɟ 
ɩɪɢɭɪɨɱɟɧɨ ɤ ɫɟɪɢɢ ɫɭɛɦɟɪɢɞɢɨɧɚɥɶɧɵɯ ɬɪɟɳɢɧ ɜ ɢɧɬɪɭɡɢɜɟ, ɜ ɜɢɫɹɱɟɦ ɛɨɤɭ 
Ʉɨɧɫɬɚɧɬɢɧɨɜɫɤɨɝɨ ɞɢɡɴɸɧɤɬɢɜɚ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɜɚɪɰɟɜɵɟ ɠɢɥɵ ɫ 
ɜɤɪɚɩɥɟɧɧɨɫɬɶɸ ɫɭɥɶɮɢɞɨɜ ɩɪɨɬɹɠёɧɧɨɫɬɶɸ ɜ ɞɟɫɹɬɤɢ, ɪɟɠɟ ɫɨɬɧɢ ɦɟɬɪɨɜ. 
Ɇɨɳɧɨɫɬɶ ɠɢɥ ɨɛɵɱɧɨ ɧɟ ɩɪɟɜɵɲɚɟɬ 0,1-0,3 ɦ, ɪɟɞɤɨ 1 ɦ. ɋɨɞɟɪɠɚɧɢɟ ɡɨɥɨɬɚ 
ɤɨɥɟɛɥɟɬɫɹ ɨɬ ɫɥɟɞɨɜ ɞɨ 100 ɝ/ɬ. Ɂɨɥɨɬɨ ɪɚɫɩɪɟɞɟɥɟɧɨ ɤɪɚɣɧɟ ɧɟɪɚɜɧɨɦɟɪɧɨ, ɚ 
ɪɭɞɧɵɟ ɬɟɥɚ ɨɬɫɬɨɹɬ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. 
Ɇɟɫɬɨɪɨɠɞɟɧɢɟ ɋɪɟɞɧɹɹ Ɍɚɪɱɚ (2) ɧɚɯɨɞɢɬɫɹ ɜ 2 ɤɦ ɜɨɫɬɨɱɧɟɟ 
Ʉɨɧɫɬɚɧɬɢɧɨɜɫɤɨɝɨ, ɜ ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɢ ɜɵɫɬɭɩɚ ɝɪɚɧɢɬɨɢɞɧɵɯ ɩɨɪɨɞ. Ɋɭɞɧɵɟ 
ɬɟɥɚ ɟɝɨ ɩɨɥɧɨɫɬɶɸ ɥɨɤɚɥɢɡɨɜɚɧɵ ɜ ɢɧɬɪɭɡɢɜɟ ɦɟɠɞɭ ɋɟɜɟɪɧɵɦ ɢ 
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Ʉɨɧɫɬɚɧɬɢɧɨɜɫɤɢɦ ɞɢɡɴɸɧɤɬɢɜɚɦɢ ɢ ɩɪɢɭɪɨɱɟɧɵ ɤ ɨɩɟɪɹɸɳɢɦ ɬɪɟɳɢɧɚɦ 
ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɝɨ ɢ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɣ. ɉɪɨɬɹɠёɧɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ 
ɪɭɞɧɵɯ ɬɟɥ ɩɨ ɩɪɨɫɬɢɪɚɧɢɸ 100-300 ɦ, ɩɨ ɩɚɞɟɧɢɸ 200-400 ɦ, ɦɨɳɧɨɫɬɶ 
ɤɨɥɟɛɥɟɬɫɹ ɨɬ 0,1 ɦ ɞɨ 1,5 ɦ, ɫɪɟɞɧɟɟ ɫɨɞɟɪɠɚɧɢɟ ɡɨɥɨɬɚ ɜ ɨɬɞɟɥɶɧɵɯ ɪɭɞɧɵɯ 
ɬɟɥɚɯ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 8 ɞɨ 25 ɝ/ɬ. ȼ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɧɚɯɨɞɢɬɫɹ 
ɜ ɫɬɚɞɢɢ ɨɤɨɧɱɚɧɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɪɚɡɜɟɞɤɢ. 
Ⱦɢɫɬɥɟɪɨɜɫɤɨɟ ɦɟɫɬɪɨɠɞɟɧɢɟ (3) ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɚɜɨɦ ɛɨɪɬɭ ɤɥɸɱɚ 
Ɏɚɛɪɢɱɧɨɝɨ, ɥɟɜɨɝɨ ɩɪɢɬɨɤɚ ɪ.ɑɢɛɢɠɟɤ. ɉɨɞɪɨɛɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɞɚɟɬɫɹ ɜ ɧɢɠɟɫɥɟɞɭɸɳɢɯ ɝɥɚɜɚɯ ɧɚɫɬɨɹɳɟɝɨ ɨɬɱɟɬɚ. 
Ɂɨɥɨɬɨɧɨɫɧɵɦɢ ɜ ɪɚɣɨɧɟ ɨɤɚɡɵɜɚɸɬɫɹ ɨɤɜɚɪɰɨɜɚɧɧɵɟ, 
ɯɥɨɪɢɬɢɡɢɪɨɜɚɧɧɵɟ, ɫɤɚɪɧɢɪɨɜɚɧɧɵɟ, ɝɟɦɚɬɢɬɢɡɢɪɨɜɚɧɧɵɟ ɩɨɪɨɞɵ, ɡɨɧɵ 
ɫɭɥɶɮɢɞɧɨɣ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɢ ɦɧɨɝɢɟ ɞɚɣɤɢ. 
ɇɟɦɚɥɨɜɚɠɧɭɸ ɪɨɥɶ ɞɨ ɧɟɞɚɜɧɟɝɨ ɜɪɟɦɟɧɢ ɜ ɷɤɨɧɨɦɢɤɟ ɪɚɣɨɧɚ ɢɝɪɚɥɚ 
ɞɨɛɵɱɚ ɡɨɥɨɬɚ ɢɡ ɪɨɫɫɵɩɟɣ, ɤɨɬɨɪɚɹ ɛɵɥɚ ɫɨɫɪɟɞɨɬɨɱɟɧɚ ɩɨ ɞɨɥɢɧɟ ɪ.ɑɢɛɢɠɟɤ, 
ɧɚɱɢɧɚɹ ɨɬ ɢɫɬɨɤɨɜ ɢ ɞɨ ɭɫɬɶɹ, ɧɟɤɨɬɨɪɵɦ ɩɪɢɬɨɤɚɦ ɪ.ɑɢɛɢɠɟɤ ɢ ɪ.Ⱦɠɟɛɢ, ɚ 
ɬɚɤ ɠɟ ɜ ɫɭɯɢɯ ɥɨɝɚɯ, ɩɨɝɪɟɛɟɧɧɵɯ ɜ ɬɟɪɪɚɫɚɯ ɢ, ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ, ɜ 
ɫɨɯɪɚɧɢɜɲɢɯɫɹ ɨɬ ɞɟɧɭɞɚɰɢɢ ɭɱɚɫɬɤɚɯ ɞɪɟɜɧɟɣ ɤɨɪɵ ɜɵɜɟɬɪɢɜɚɧɢɹ. Ɉɫɧɨɜɧɵɟ 
ɪɨɫɫɵɩɧɵɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɡɨɥɨɬɚ ɛɵɥɢ ɬɢɩɢɱɧɨ ɚɥɥɸɜɢɚɥɶɧɵɦɢ. 
 
1.2.6 Ɇɨɪɮɨɥɨɝɢɹ ɢ ɫɨɫɬɚɜ ɪɭɞɧɵɯ ɬɟɥ 
 
Ɇɨɪɮɨɥɨɝɢɱɟɫɤɢ ɪɭɞɧɵɟ ɡɨɧɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɵɟ 
ɜɤɪɚɩɥёɧɧɵɟ ɢ ɠɢɥɶɧɵɟ ɡɨɧɵ, ɫ ɩɨɫɬɨɹɧɧɨ ɢɡɦɟɧɹɸɳɟɣɫɹ ɦɨɳɧɨɫɬɶɸ ɩɨ 
ɩɚɞɟɧɢɸ ɢ ɩɪɨɫɬɢɪɚɧɢɸ ɨɬ ɩɟɪɜɵɯ ɦɟɬɪɨɜ ɞɨ ɞɟɫɹɬɤɨɜ ɦɟɬɪɨɜ ɢ ɜɟɬɜɹɳɢɟɫɹ ɧɚ 
ɫɟɪɢɸ ɛɨɥɟɟ ɦɚɥɨɦɨɳɧɵɯ ɡɨɧ ɛɟɡ ɱɟɬɤɢɯ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɤɨɧɬɭɪɨɜ, ɜ ɩɪɟɞɟɥɚɯ 
ɤɨɬɨɪɵɯ ɡɚɥɟɝɚɸɬ ɨɬɞɟɥɶɧɵɟ ɪɭɞɧɵɟ ɬɟɥɚ. ȼ ɫɜɹɡɢ ɫ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶɸ ɫɨɫɬɚɜɚ 
ɢɫɯɨɞɧɵɯ ɩɨɪɨɞ, ɪɚɡɜɢɬɢɟɦ ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ ɢ ɪɚɡɥɢɱɧɨɣ 
ɫɬɟɩɟɧɶɸ ɝɢɞɪɨɬɟɪɦɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɡɨɧ, ɪɭɞɧɵɟ ɬɟɥɚ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɠɢɥɨɨɛɪɚɡɧɵɟ ɢ ɥɢɧɡɨɜɢɞɧɵɟ ɡɚɥɟɠɢ, ɱɚɫɬɨ ɫ ɩɟɪɟɠɢɦɚɦɢ 
ɢ ɪɚɡɞɭɜɚɦɢ ɦɨɳɧɨɫɬɶɸ ɨɬ ɞɨɥɟɣ ɦɟɬɪɚ ɞɨ ɩɟɪɜɵɯ ɦɟɬɪɨɜ ɢ ɨɬɤɥɨɧɹɸɳɢɟɫɹ ɩɨ 
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ɩɪɨɫɬɢɪɚɧɢɸ ɢ ɩɚɞɟɧɢɸ ɨɬ ɨɛɳɟɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɪɭɞɧɵɯ ɡɨɧ ɞɨ 10-20`. ɑɟɬɤɢɯ 
ɝɪɚɧɢɰ ɪɭɞɧɵɟ ɬɟɥɚ ɧɟ ɢɦɟɸɬ ɧɢ ɜ ɥɟɠɚɱɟɦ, ɧɢ ɜ ɜɢɫɹɱɟɦ ɛɨɤɚɯ, ɚ ɨɬɛɢɜɚɸɬɫɹ 
ɬɨɥɶɤɨ ɜ ɩɪɨɰɟɫɫɟ ɨɩɪɨɛɨɜɚɧɢɹ ɜɫɟɣ ɡɨɧɵ ɝɢɞɪɨɬɟɪɦɚɥɶɧɨ ɢɡɦɟɧёɧɧɵɯ ɩɨɪɨɞ, 
ɝɪɚɧɢɰɵ ɤɨɬɨɪɨɣ ɜɫɟɝɞɚ ɲɢɪɟ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɚɤɠɟ ɩɨ ɜɬɨɪɢɱɧɵɦ 
ɩɪɨɰɟɫɫɚɦ-ɯɥɨɪɢɬɢɡɚɰɢɢ, ɨɤɜɚɪɰɟɜɚɧɢɸ, ɫɟɪɢɰɢɬɢɡɚɰɢɢ ɢ ɩɢɪɢɬɢɡɚɰɢɢ. 
Ɋɭɞɧɵɟ ɬɟɥɚ ɜ ɢɧɬɪɭɡɢɜɧɵɯ, ɤɚɪɛɨɧɚɬɧɵɯ ɢ ɪɨɝɨɜɢɤɨɜɵɯ ɩɨɪɨɞɚɯ – ɷɬɨ 
ɭɱɚɫɬɤɢ ɬɟɤɬɨɧɢɱɟɫɤɢ ɨɫɥɚɛɥɟɧɧɵɯ ɩɨɪɨɞ, ɜ ɷɬɨɣ ɢɥɢ ɢɧɨɣ ɫɬɟɩɟɧɢ ɧɟɫɭɳɢɟ 
ɫɥɟɞɵ ɝɢɞɪɨɬɟɪɦɚɥɶɧɨɣ ɩɪɨɪɚɛɨɬɤɢ. ɋɪɟɞɢ ɩɥɚɝɢɨɝɪɚɧɢɬɨɜ ɢ ɝɪɚɧɨɞɢɨɪɢɬɨɜ – 
ɷɬɨ ɡɟɥɟɧɨɜɚɬɨ – ɫɟɪɵɟ ɫɪɟɞɧɟ-ɦɟɥɤɨɡɟɪɧɢɫɬɵɟ ɯɥɨɪɢɬɢɡɢɪɨɜɚɧɧɵɟ, 
ɫɟɪɢɰɢɬɢɡɢɪɨɜɚɧɧɵɟ ɢ ɨɤɜɚɪɰɨɜɚɧɧɵɟ ɩɨɪɨɞɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɪɟɞɤɨ ɪɚɫɫɟɹɧɧɨɣ 
ɦɟɥɤɨɣ ɜɤɪɚɩɥёɧɧɨɫɬɶɸ ɩɢɪɢɬɚ, ɫɨɞɟɪɠɚɳɢɟ ɤɜɚɪɰɟɜɵɟ ɢ ɤɜɚɪɰ-ɫɭɥɶɮɢɞɧɵɟ 
ɠɢɥɵ ɢ ɩɪɨɠɢɥɤɢ. ɋɪɟɞɢ ɤɚɪɛɨɧɚɬɧɵɯ ɩɨɪɨɞ- ɷɬɨ ɢɥɢ ɡɟɥɟɧɨɜɚɬɵɟ 
ɫɟɪɢɰɢɬɢɡɢɪɨɜɚɧɧɵɟ, ɨɫɜɟɬɥɟɧɢɟ, ɨɤɜɚɪɰɨɜɚɧɧɵɟ ɫɤɪɵɬɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɢɥɢ 
ɛɟɥɵɟ ɦɪɚɦɨɪɢɡɨɜɚɧɧɵɟ, ɛɭɪɨɜɚɬɨ ɝɟɦɚɬɢɬɢɡɢɪɨɜɚɧɧɵɟ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ 
ɩɨɪɨɞɵ, ɧɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɪɚɡɞɪɨɛɥɟɧɧɵɟ, ɛɪɟɤɱɢɪɨɜɚɧɧɵɟ, ɢɧɨɝɞɚ ɫ ɡɟɪɤɚɥɚɦɢ 
ɫɤɨɥɶɠɟɧɢɹ ɢ ɜɫɟɝɞɚ ɩɪɨɧɢɡɚɧɧɵɟ ɜɤɪɟɩɥёɧɧɨɫɬɶɸ ɢ ɩɪɨɠɢɥɤɚɦɢ ɩɢɪɢɬɚ, 
ɢɡɪɟɞɤɚ ɫɨɞɟɪɠɚɳɢɟ ɤɜɚɪɰ – ɫɭɥɶɮɢɞɧɵɟ ɠɢɥɵ ɢ ɫɭɥɶɮɢɞɧɵɟ ɝɧёɡɞɚ. ɋɪɟɞɢ 
ɪɨɝɨɜɢɤɨ ɜ ɯɚɪɚɤɬɟɪɧɵ ɬɟɦɧɨ – ɫɟɪɵɟ ɞɨ ɱɟɪɧɵɯ ɫɤɪɵɬɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ 
ɨɤɜɚɪɰɨɜɚɧɧɵɟ ɢ ɯɥɨɪɢɬɢɡɢɪɨɜɚɧɧɵɟ ɢɧɬɟɧɫɢɜɧɨ ɩɢɪɢɬɢɡɢɪɨɜɚɧɧɵɟ ɩɨɪɨɞɵ, 
ɱɚɫɬɨ ɪɚɫɫɥɚɧɰɨɜɚɧɧɵɟ ɢ ɝɪɚɮɢɬɢɡɢɪɨɜɚɧɧɵɟ ɫ ɪɟɞɤɢɦɢ ɤɜɚɪɰɟɜɵɦɢ ɢ ɤɜɚɪɰ-
ɫɭɥɶɮɢɞɧɵɦɢ ɠɢɥɚɦɢ. 
Ʉɜɚɪɰ ɜ ɫɨɫɬɚɜɟ ɠɢɥ ɢ ɩɪɨɠɢɥɤɨɜ ɛɟɥɵɣ, ɫɟɪɵɣ, ɦɟɥɤɨɡɟɪɧɢɫɬɵɣ. 
ɉɢɪɢɬɨɜɚɹ ɦɢɧɟɪɚɥɢɡɚɰɢɹ ɜ ɧɟɦ ɱɚɫɬɨ ɩɪɢɭɪɨɱɟɧɚ ɤ ɩɪɢɡɚɥɶɛɚɧɞɨɜɵɦ ɱɚɫɬɹɦ 
ɩɪɨɠɢɥɤɨɜ, ɢɧɨɝɞɚ ɪɚɫɩɪɟɞɟɥɟɧɚ ɝɧɟɡɞɨɨɛɪɚɡɧɨ ɢɥɢ ɜ ɜɢɞɟ ɧɟɪɚɜɧɨɦɟɪɧɨɣ 
ɜɤɪɚɩɥёɧɧɨɫɬɢ. ɉɢɪɢɬ ɱɚɳɟ ɦɟɥɤɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ. Ʉɪɨɦɟ ɤɜɚɪɰɚ ɢ ɩɢɪɢɬɚ, ɜ 
ɫɨɫɬɚɜɟ ɠɢɥ ɢ ɩɪɨɠɢɥɤɨɜ ɢɧɨɝɞɚ ɭɱɚɫɬɜɭɟɬ ɤɚɥɶɰɢɬ, ɯɥɨɪɢɬ, ɫɟɪɢɰɢɬ, 
ɯɚɥɶɤɨɩɢɪɢɬ, ɝɟɦɚɬɢɬ, ɩɢɪɪɨɬɢɧ. 
ɉɨ ɫɨɫɬɚɜɭ ɪɭɞɵ Ⱦɢɫɬɥɟɪɨɜɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ ɬɪɟɦ 
ɮɨɪɦɚɰɢɹɦ: ɡɨɥɨɬɨ – ɫɭɥɶɮɢɞɧɨ – ɤɜɚɪɰɟɜɨɣ, ɡɨɥɨɬɨ – ɫɭɥɶɮɢɞɧɨɣ ɢ ɡɨɥɨɬɨ – 
ɝɟɦɚɬɢɬ – ɫɭɥɶɮɢɞɧɨ – ɤɚɪɛɨɧɚɬɧɨɣ. 
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ɇɚ Ʉɨɧɫɬɚɧɬɢɧɨɜɫɤɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɷɬɨɬ ɬɢɩ ɪɭɞ ɱɚɫɬɨ ɜɫɬɪɟɱɚɟɬɫɹ ɜ 
ɷɤɡɨɤɨɧɬɚɤɬɟ ɤɜɚɪɰɟɜɵɯ ɞɢɨɪɢɬɨɜ. Ʉɪɭɩɧɵɯ ɫɭɥɶɮɢɞɧɵɯ  ɡɚɥɟɠɟɣ ɜ 
ɤɚɪɛɨɧɚɬɧɵɯ ɩɨɪɨɞɚɯ ɷɤɡɨɤɨɧɬɚɤɬɚ ɢɧɬɪɭɡɢɢ ɧɟ ɭɫɬɚɧɨɜɥɟɧɨ. ɉɨ ɫɨɫɬɚɜɭ 
ɪɭɞɧɨɣ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɫɭɥɶɮɢɞɧɵɟ ɬɟɥɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɨɥɨɬɨ – ɩɢɪɪɨɬɢɧ – 
ɩɢɪɢɬ – ɤɚɪɛɨɧɚɬɧɵɦ ɢ ɡɨɥɨɬɨ – ɩɢɪɪɨɬɢɧ – ɩɢɪɢɬ – ɯɚɥɶɤɨɩɢɪɢɬ – ɤɜɚɪɰɟɜɵɦ 
ɬɢɩɨɦ ɪɭɞ. 
ɉɪɨɛɵ ɢɡ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɪɭɞ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɵ ɫɩɟɤɬɪɚɥɶɧɵɦɢ 
ɚɧɚɥɢɡɚɦɢ, ɜɵɩɨɥɧɟɧɧɵɦɢ ɜ ɫɩɟɤɬɪɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ Ɇɢɧɭɫɢɧɫɤɨɣ 
ɷɤɫɩɟɞɢɰɢɢ. 
 
1.3 Ƚɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɣɨɧɚ 
 
ɇɚɢɛɨɥɟɟ ɞɟɬɚɥɶɧɵɟ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɪɚɣɨɧɟ 
ɩɪɨɜɨɞɢɥɢɫɶ ɩɪɢ ɪɚɡɜɟɞɤɟ Ʉɨɧɫɬɚɧɬɢɧɨɜɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜ 1968-1972 ɝ.ɝ. 
ɑɢɛɢɠɟɤɫɤɨɣ ɉɊɉ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɌȽɍ. ɉɪɢ ɷɬɨɦ, ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ 
ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɚɹ ɫɴёɦɤɚ ɦɚɫɲɬɚɛɚ 1:25000 ɧɚ ɩɥɨɳɚɞɢ 25 ɤɦ2, ɨɩɵɬɧɵɟ ɢ 
ɤɭɫɬɨɜɵɟ ɨɬɤɚɱɤɢ ɢɡ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɫɤɜɚɠɢɧ, ɨɩɪɟɞɟɥɟɧɵ ɩɪɨɝɧɨɡɧɵɟ 
ɜɨɞɨɬɨɤɢ ɜ ɩɨɞɡɟɦɧɵɟ ɜɵɪɚɛɨɬɤɢ  ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɞɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 
ɜɵɛɨɪɭ ɫɩɨɫɨɛɚ ɨɫɭɲɟɧɢɹ ɪɭɞɧɨɝɨ ɩɨɥɹ. 
ɉɪɨɜɟɞёɧɧɵɦɢ ɪɚɛɨɬɚɦɢ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɨɛɥɚɫɬɢ ɩɢɬɚɧɢɹ, 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ ɪɚɡɝɪɭɡɤɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɣ ɢ ɬɨɣ 
ɠɟ ɡɨɧɵ ɨɬɤɪɵɬɨɣ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ. ɉɢɬɚɧɢɟ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɢ  ɩɨɜɟɪɯɧɨɫɬɧɵɯ 
ɜɨɞɨɬɨɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ. ɉɨ ɞɚɧɧɵɦ 
ɝɢɞɪɨɦɟɬɪɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɫɬɨɤ ɫɨɫɬɚɜɥɹɟɬ 60-70% ɨɬ 
ɤɨɥɢɱɟɫɬɜɚ ɜɵɩɚɞɚɸɳɢɯ ɨɫɚɞɤɨɜ. ɋɩɚɞ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɪɟɱɤɚɯ 
ɩɨɫɥɟ ɞɨɠɞɟɣ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɜ ɬɟɱɟɧɢɢ ɧɟɫɤɨɥɶɤɢɯ ɞɧɟɣ. 
 
1.3.1 Ƚɢɞɪɨɝɟɨɥɨɝɢɹ ɪɚɣɨɧɚ 
 
ȼ ɩɪɟɞɟɥɚɯ ɪɚɣɨɧɚ ɜɵɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɩɨɞɡɟɦɧɵɯ ɜɨɞ: 
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ɚ) ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ ɷɥɸɜɢɚɥɶɧɨ-ɞɟɥɸɜɢɚɥɶɧɵɯ ɨɬɥɨɠɟɧɢɣ; 
ɛ) ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ ɚɥɥɸɜɢɚɥɶɧɵɯ ɨɬɥɨɠɟɧɢɣ; 
ɜ) ɬɪɟɳɢɧɧɨ-ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ ɷɮɮɭɡɢɜɧɵɯ ɢ ɝɥɢɧɢɫɬɵɯ ɩɨɪɨɞ ɤɢɡɢɪɫɤɨɣ 
ɢ ɨɫɢɧɨɜɫɤɨɣ ɫɜɢɬ; 
ɝ) ɬɪɟɳɢɧɧɨ-ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ ɝɪɚɧɢɬɨɢɞɧɨɝɨ ɤɨɦɩɥɟɤɫɚ; 
ɞ) ɬɪɟɳɢɧɧɨ-ɤɚɪɫɬɨɜɵɟ ɜɨɞɵ ɤɚɪɛɨɧɚɬɧɵɯ ɨɬɥɨɠɟɧɢɣ ɱɢɛɢɠɟɤɫɤɨɣ 
ɫɜɢɬɵ. 
Ƚɪɭɧɬɨɜɵɟ ɜɨɞɵ ɷɥɸɜɢɚɥɶɧɨ-ɞɟɥɸɜɢɚɥɶɧɵɯ ɨɬɥɨɠɟɧɢɣ ɪɚɡɜɢɬɵ ɧɚ 
ɜɨɞɨɪɚɡɞɟɥɚɯ ɢ ɫɤɥɨɧɚɯ ɜɨɡɜɵɲɟɧɧɨɫɬɟɣ. ɇɟɛɨɥɶɲɚɹ ɦɨɳɧɨɫɬɶ ɷɥɸɜɢɹ ɢ 
ɞɟɥɸɜɢɹ, ɩɪɟɨɛɥɚɞɚɧɢɟ ɜ ɢɯ ɫɨɫɬɚɜɟ ɝɥɢɧɢɫɬɵɯ ɮɪɚɤɰɢɣ ɨɩɪɟɞɟɥɹɸɬ ɧɢɡɤɭɸ 
ɜɨɞɨɨɛɢɥɶɧɨɫɬɶ ɨɬɥɨɠɟɧɢɣ. ɍ ɩɨɞɧɨɠɢɣ ɫɤɥɨɧɨɜ ɷɬɢ ɜɨɞɵ ɢɡɥɢɜɚɸɬɫɹ ɜ ɜɢɞɟ 
ɪɨɞɧɢɤɨɜ ɫ ɞɟɛɢɬɨɦ ɨɬ 0,01 ɞɨ 0,5 ɥ/ɫɟɤ. ɢ ɨɛɪɚɡɭɸɬ ɦɨɱɚɠɢɧɵ. 
Ƚɪɭɧɬɨɜɵɟ ɜɨɞɵ ɚɥɥɸɜɢɚɥɶɧɵɯ ɨɬɥɨɠɟɧɢɣ ɪɚɡɜɢɬɵ ɜ ɩɨɣɦɟɧɧɨɣ ɱɚɫɬɢ 
ɞɨɥɢɧ ɪɟɤ ɒɢɧɞɚ, Ⱦɠɟɛɶ, ɑɢɛɢɠɟɤ ɢ ɜ ɩɪɢɭɫɬɶɟɜɵɯ ɭɱɚɫɬɤɚɯ ɢɯ ɩɪɢɬɨɤɨɜ. 
ȼɨɞɨɜɦɟɳɚɸɳɢɦɢ ɹɜɥɹɸɬɫɹ ɝɚɥɟɱɧɢɤɢ, ɩɟɫɤɢ ɪɚɡɧɨɡɟɪɧɢɫɬɵɟ ɫ ɩɪɢɦɟɫɶɸ 
ɝɥɢɧ. Ⱦɟɛɢɬɵ ɫɤɜɚɠɢɧ ɢɡɦɟɧɹɸɬɫɹ ɨɬ 0,03 ɥ/ɫɟɤ. ɞɨ 3,4 ɥ/ɫɟɤ. ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɨɬ 
4 ɞɨ 0,9 ɦ. 
Ɍɪɟɳɢɧɧɨ-ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ ɷɮɮɭɡɢɜɧɵɯ ɢ ɝɥɢɧɢɫɬɵɯ ɨɬɥɨɠɟɧɢɣ 
ɤɢɡɢɪɫɤɨɣ ɢ ɨɫɢɧɨɜɫɤɨɣ ɫɜɢɬ ɢɡɭɱɟɧɵ ɫɥɚɛɨ ɩɨ ɪɟɞɤɢɦ ɦɚɥɨɞɟɛɢɬɧɵɦ 
ɢɫɬɨɱɧɢɤɚɦ ɧɚ ɫɤɥɨɧɚɯ ɞɨɥɢɧ. ȼɨɞɵ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɧɚ ɧɟɛɨɥɶɲɭɸ ɝɥɭɛɢɧɭ, 
ɨ ɱɟɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɧɚɱɚɥɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞɨɬɨɤɨɜ ɜɛɥɢɡɢ ɜɨɞɨɪɚɡɞɟɥɨɜ ɢ 
ɪɟɞɤɨɟ ɭɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɜ ɩɟɪɢɨɞ ɜɵɩɚɞɟɧɢɹ ɞɨɠɞɟɣ. 
Ɍɪɟɳɢɧɧɨ-ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ ɩɨɪɨɞ ɝɪɚɧɢɬɨɢɞɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. Ɇɨɳɧɨɫɬɶ 
ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɥɨɜɧɨ ɝɥɭɛɢɧɨɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɬɪɟɳɢɧ ɡɨɧɵ ɜɵɜɟɬɪɢɜɚɧɢɹ – ɨɤɨɥɨ120 ɦ. ɭɞɟɥɶɧɵɟ ɞɟɛɢɬɵ ɫɤɜɚɠɢɧ 
ɢɡɦɟɧɹɸɬɫɹ ɨɬ 0,01 ɞɨ 0,45 ɥ/ɫɟɤ. Ʉɪɨɦɟ ɬɪɟɳɢɧ ɡɨɧɵ ɜɵɜɟɬɪɢɜɚɧɢɹ, ɞɥɹ 
ɨɩɢɫɵɜɚɟɦɨɝɨ ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɢɦɟɸɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɨɬɤɪɵɬɵɟ 
ɬɟɤɬɨɧɢɱɟɫɤɢɟ ɬɪɟɳɢɧɵ, ɡɨɧɵ ɫɦɹɬɢɹ ɢ ɛɪɟɤɱɢɪɨɜɚɧɢɹ, ɩɪɨɫɥɟɠɢɜɚɸɳɢɟɫɹ ɧɚ 
ɡɧɚɱɢɬɟɥɶɧɭɸ ɝɥɭɛɢɧɭ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɫɜɹɡɶ ɫ ɫɨɫɟɞɧɢɦɢ ɜɨɞɨɧɨɫɧɵɦɢ 
ɝɨɪɢɡɨɧɬɚɦɢ. Ɉɛɜɨɞɧёɧɧɨɫɬɶ ɥɨɤɚɥɶɧɵɯ ɝɥɭɛɨɤɢɯ ɬɪɟɳɢɧ ɧɟɨɞɢɧɚɤɨɜɚ. ɉɪɢ 
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ɜɫɤɪɵɬɢɢ ɝɨɪɧɵɦɢ ɜɵɪɚɛɨɬɤɚɦɢ ɢ ɫɤɜɚɠɢɧɚɦɢ ɡɨɧɵ ɞɚɸɬ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ 
ɞɟɛɢɬ ɞɨ ɞɟɫɹɬɤɨɜ ɥɢɬɪɨɜ ɜ ɫɟɤɭɧɞɭ. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɮɢɥɶɬɪɚɰɢɢ ɩɨɪɨɞ 
ɢɡɦɟɧɹɸɬɫɹ ɨɬ 0,008 ɞɨ 0,083 ɦ/ɫɟɤ. 
Ɍɪɟɳɢɧɧɨ-ɤɚɪɫɬɨɜɵɟ ɜɨɞɵ ɤɚɪɛɨɧɚɬɧɵɯ ɩɨɪɨɞɚɯ ɱɢɛɢɠɟɤɫɤɨɣ ɫɜɢɬɵ. 
Ɇɨɳɧɨɫɬɶ ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɝɥɭɛɢɧɨɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɤɚɪɫɬɚ. Ʉɚɪɫɬɨɜɵɟ ɩɨɥɨɫɬɢ ɱɚɫɬɨ ɡɚɤɚɥɶɦɚɬɢɪɨɜɚɧɵ ɪɟɠɟ ɜɫɬɪɟɱɚɸɬɫɹ 
ɨɬɤɪɵɬɵɟ ɤɚɜɟɪɧɵ ɢ ɬɪɟɳɢɧɵ. ȼɨɞɨɨɛɢɥɶɧɨɫɬɶ ɩɨɪɨɞ ɢɡɦɟɧɹɟɬɫɹ ɜ ɲɢɪɨɤɢɯ 
ɩɪɟɞɟɥɚɯ. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɮɢɥɶɬɪɚɰɢɢ ɢɡɦɟɧɹɸɬɫɹ ɨɬ 0,002 ɞɨ 2,5 ɦ/ɫɭɬɤɢ. 
Ȼɥɚɝɨɞɚɪɹ ɲɢɪɨɤɨ ɪɚɡɜɢɬɨɣ ɜ ɪɚɣɨɧɟ ɫɢɫɬɟɦɟ ɬɪɟɳɢɧ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɢ 
ɥɨɤɚɥɶɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɢ ɨɬɫɭɬɫɬɜɢɸ ɜɵɪɚɠɟɧɧɵɯ ɜɨɞɨɭɩɨɪɨɜ ɦɟɠɞɭ 
ɜɨɞɨɧɨɫɧɵɦɢ ɝɨɪɢɡɨɧɬɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɜɹɡɶ ɜɨɞɨɧɨɫɧɵɯ 
ɝɨɪɢɡɨɧɬɨɜ, ɤɨɬɨɪɵɟ ɜ ɨɛɳɟɦ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɜɨɞɨɧɨɫɧɵɣ ɤɨɦɩɥɟɤɫ. 
 
1.3.2 Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɪɭɞ ɢ ɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ 
 
Ɋɭɞɧɵɟ ɬɟɥɚ ɢɦɟɸɬ ɧɟɨɞɧɨɪɨɞɧɨɟ ɫɬɪɨɟɧɢɟ ɢ ɫɥɨɠɧɭɸ ɦɨɪɮɨɥɨɝɢɸ. 
Ɇɢɧɟɪɚɥɢɡɚɰɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɪɚɫɫɟɹɧɧɨɣ ɜɤɪɚɩɥёɧɧɨɫɬɢ, 
ɪɚɡɧɨɧɚɩɪɚɜɥɟɧɧɵɯ ɩɨ ɩɪɨɫɬɢɪɚɧɢɸ ɢ ɩɚɞɟɧɢɸ ɤɜɚɪɰɟɜɵɯ ɢ ɤɜɚɪɰ-ɫɭɥɶɮɢɞɧɵɯ 
ɩɪɨɠɢɥɤɨɜ ɪɚɡɥɢɱɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɬɞɟɥɶɧɵɯ ɩɹɬɟɧ ɤɜɚɪɰɚ ɢ ɫɭɥɶɮɢɞɨɜ. 
ȼɦɟɳɚɸɳɢɟ ɩɨɪɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɜɚɪɰɟɜɵɦɢ ɞɢɨɪɢɬɚɦɢ, ɝɪɚɧɢɬɚɦɢ, 
ɞɨɥɨɦɢɬɚɦɢ. Ʉɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ ɪɭɞ ɢ ɩɨɪɨɞ ɩɨ ɲɤɚɥɟ ɩɪɨɮ. Ɇ.Ɇ. 
ɉɪɨɬɨɞɴɹɤɨɧɨɜɚ ɫɨɫɬɚɜɥɹɟɬ ɞɨ ɝɥɭɛɢɧɵ 50-80 ɦ 5-6, ɩɪɢ ɛɨɥɶɲɟɣ ɝɥɭɛɢɧɟ ɞɨ 
15. ɉɨɪɨɞɵ ɧɚ ɜɟɪɯɧɢɯ ɝɨɪɢɡɨɧɬɚɯ ɫɪɟɞɧɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɧɢɠɟ ɝɥɭɛɢɧɵ 80 ɦ – 
ɭɫɬɨɣɱɢɜɵ. Ɉɛɴёɦɧɵɣ ɜɟɫ ɪɭɞɵ 2,8 ɬ/ɦ3, ɤɜɚɪɰɟɜɵɯ ɞɢɨɪɢɬɨɜ 2,66-2,82 ɬ/ɦ3, 
ɞɨɥɨɦɢɬɨɜ2,47-2,64 ɬ/ɦ3.  
ȼɥɚɠɧɨɫɬɶ ɩɨɪɨɞ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,14-1,38 %. 
ȼ ɫɜɹɡɢ ɫ ɧɟɛɨɥɶɲɨɣ ɩɨɪɢɫɬɨɫɬɶɸ ɜɥɚɠɧɨɫɬɶ ɩɨɪɨɞ ɧɟɜɵɫɨɤɚɹ ɢ, ɩɨ 
ɨɩɪɟɞɟɥɟɧɢɸ ɯɢɦɥɚɛɨɪɚɬɨɪɢɢ Ⱥɪɬёɦɨɜɫɤɨɝɨ ɪɭɞɧɢɤɚ, ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 
0,14-1,38%. 
 
22 
2 ȽɈɊɇȺə ɑȺɋɌɖ 
 
ɉɪɢ ɩɪɨɯɨɞɤɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɬɜɨɥɨɜ ɩɨ ɩɨɪɨɞɚɦ ɤɪɟɩɤɢɦ ɢ ɫɪɟɞɧɟɣ 
ɤɪɟɩɨɫɬɢ ɜɵɟɦɤɭ ɩɨɪɨɞɵ ɜ ɩɨɞɚɜɥɹɸɳɟɦ ɱɢɫɥɟ ɫɥɭɱɚɟɜ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫ 
ɩɨɦɨɳɶɸ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ (ȻȼɊ), ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɟɬ 
20-25% ɜɪɟɦɟɧɢ ɩɪɨɯɨɞɱɟɫɤɨɝɨ ɰɢɤɥɚ. 
Ʉɨɦɩɥɟɤɫ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɛɭɪɟɧɢɟ, ɡɚɪɹɠɚɧɢɟ ɢ 
ɜɡɪɵɜɚɧɢɟ ɡɚɪɹɞɨɜ ɜ ɲɩɭɪɚɯ. 
Ȼɭɪɨɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɨɱɧɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɩɪɨɟɤɬɭ ɮɨɪɦɭ ɢ ɪɚɡɦɟɪɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɬɜɨɥɚ, ɪɚɜɧɨɦɟɪɧɨɟ 
ɞɨɫɬɚɬɨɱɧɨ ɦɟɥɤɨɟ ɞɪɨɛɥɟɧɢɟ ɩɨɪɨɞɵ, ɱɬɨ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɭɸ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɟɟ ɩɨɝɪɭɡɤɢ ɦɚɲɢɧɨɣ, ɜɵɫɨɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɲɩɭɪɨɜ (Ʉɂɒ), ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɫɧɢɠɚɸɬɫɹ ɡɚɬɪɚɬɵ ɧɚ ɛɭɪɟɧɢɟ 
ɢ ɭɦɟɧɶɲɚɟɬɫɹ ɪɚɫɯɨɞ ɜɡɪɵɜɱɚɬɨɝɨ ɜɟɳɟɫɬɜɚ (ȼȼ) ɧɚ ɨɬɛɨɣɤɭ ɢ ɞɪɨɛɥɟɧɢɟ 
ɩɨɪɨɞɵ. 
Ɍɨɱɧɨɫɬɶ ɨɤɨɧɬɭɪɢɜɚɧɢɹ ɡɚɛɨɹ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɩɟɪɟɛɨɪɚɦɢ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɢɡɥɢɲɤɚ ɫɟɱɟɧɢɹ (Ʉɂɋ), ɩɪɟɞɫɬɚɜɥɹɸɳɢɦ 
ɫɨɛɨɣ ɨɬɧɨɲɟɧɢɟ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɬɜɨɥɚ ɜ ɩɪɨɯɨɞɤɟ ɤ ɩɥɨɳɚɞɢ 
ɫɟɱɟɧɢɹ ɜɱɟɪɧɟ. ɉɪɢ ɩɪɚɜɢɥɶɧɨɦ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ȻȼɊ Ʉɂɋ ɧɟ 
ɩɪɟɜɵɲɚɟɬ 1,03 ÷ 1,05. 
ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɧɟ ɫɥɟɞɭɟɬ ɞɨɩɭɫɤɚɬɶ 
ɪɚɡɛɪɚɫɵɜɚɧɢɹ ɩɨɪɨɞɵ ɧɚ ɡɧɚɱɢɬɟɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ, ɬɟɦ ɫɚɦɵɦ ɢɫɤɥɸɱɚɟɬɫɹ 
ɩɨɜɪɟɠɞɟɧɢɟ ɩɨɞɜɟɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɤɪɟɩɢ ɫɬɜɨɥɚ. 
ɗɮɮɟɤɬɢɜɧɨɫɬɶ ȻȼɊ ɡɚɜɢɫɢɬ ɨɬ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɪɨɞ 
(ɤɪɟɩɨɫɬɶ, ɜɹɡɤɨɫɬɶ, ɬɪɟɳɢɧɨɜɚɬɨɫɬɶ, ɧɚɩɥɚɫɬɨɜɚɧɢɟ, ɚɛɪɚɡɢɜɧɨɫɬɶ), ɤɚɱɟɫɬɜɚ 
ȼȼ, ɟɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ȼȼ, ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɪɹɞɚ ɜ 
ɲɩɭɪɚɯ, ɱɢɫɥɚ ɢ ɝɥɭɛɢɧɵ ɲɩɭɪɨɜ, ɪɚɫɩɨɥɨɠɟɧɢɹ ɲɩɭɪɨɜ ɜ ɡɚɛɨɟ, ɬɢɩɚ ɢ 
ɤɨɥɢɱɟɫɬɜɚ ɛɭɪɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɍɱɟɫɬɶ ɜɫɟ ɷɬɢ ɮɚɤɬɨɪɵ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ 
ɩɚɪɚɦɟɬɪɨɜ ȻȼɊ ɫ ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨɫɬɶɸ ɱɪɟɡɜɵɱɚɣɧɨ ɫɥɨɠɧɨ, ɩɨɷɬɨɦɭ ɜ 
ɩɪɚɤɬɢɤɟ ɩɚɪɚɦɟɬɪɵ ȻȼɊ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ 
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ɷɦɩɢɪɢɱɟɫɤɢɦ ɮɨɪɦɭɥɚɦ ɢ ɭɬɨɱɧɹɸɬ ɡɚɬɟɦ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɨɩɵɬɧɵɯ 
ɜɡɪɵɜɨɜ. 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɦɢɪɟ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ȻȼɊ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɜɭɦɹ 
ɜɨɡɦɨɠɧɵɦɢ ɦɟɬɨɞɚɦɢ:  
1. ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɚ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ȼȼ;  
2. ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɚ ɪɚɞɢɭɫɨɜ ɡɨɧ ɫɦɹɬɢɹ ɢ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ. 
ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɡɨɪ ɢ ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɦɟɬɨɞɢɤ, ɜɵɩɨɥɧɟɧɧɵɣ ɩɨ 
ɨɬɟɱɟɫɬɜɟɧɧɵɦ ɢ ɡɚɪɭɛɟɠɧɵɦ ɥɢɬɟɪɚɬɭɪɧɵɦ ɢɫɬɨɱɧɢɤɚɦ, ɚ ɬɚɤɠɟ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɨɩɵɬɚ ɧɟɤɨɬɨɪɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. 
 
2.1 Ɋɚɫɱɟɬ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɨ ɪɚɡɧɵɦ ɦɟɬɨɞɢɤɚɦ 
 
ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɧɚ ɤɨɬɨɪɵɯ 
ɛɚɡɢɪɭɟɬɫɹ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ȻȼɊ ɹɜɥɹɟɬɫɹ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ȼȼ. ɍɞɟɥɶɧɵɣ 
ɪɚɫɯɨɞ ȼȼ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɞɚɧɧɵɦ ɩɪɚɤɬɢɤɢ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɷɦɩɢɪɢɱɟɫɤɢɦ 
ɮɨɪɦɭɥɚɦ ɢɥɢ ɩɪɢɧɢɦɚɸɬ ɩɨ ɬɚɛɥɢɱɧɵɦ ɞɚɧɧɵɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ 
ɫɩɪɚɜɨɱɧɢɤɚɯ. 
ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɞɥɹ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ȻȼɊ ɩɪɢ ɩɪɨɯɨɞɤɟ 
ɜɵɪɚɛɨɬɨɤ ɩɨɥɭɱɢɥɚ ɦɟɬɨɞɢɤɚ, ɩɪɟɞɥɨɠɟɧɧɚɹ ɩɪɨɮ. ɇ.Ɇ. ɉɨɤɪɨɜɫɤɢɦ [1]. Ɉɧɚ 
ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɨɩɪɟɞɟɥɟɧɢɢ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ȼȼ (qɜɜ) ɩɨ ɮɨɪɦɭɥɟ: 
 
emuffqɜɜ  01,0 , ɤɝ/ɦ3, (2.1)  
 
ɝɞɟ f – ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ ɩɨɪɨɞɵ ɩɨ ɲɤɚɥɟ ɩɪɨɮ. Ɇ.Ɇ. ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ; 
fɨ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɪɭɤɬɭɪɵ ɩɨɪɨɞɵ; 
u – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɠɢɦɚ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɟɥɢɱɢɧɭ ɩɥɨɳɚɞɢ ɡɚɛɨɹ 
ɜɵɪɚɛɨɬɤɢ ɢ ɱɢɫɥɨ ɨɛɧɚɠɟɧɧɵɯ ɩɥɨɫɤɨɫɬɟɣ; 
m – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɢɦɟɧɹɟɦɵɣ ɞɢɚɦɟɬɪ ɤɨɪɨɧɤɢ; 
e – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ȼȼ. 
ɉɪɢ ɩɪɨɯɨɞɤɟ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ ɨɛɵɱɧɨ ɜɟɞɭɬ ɩɪɢ 
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ɨɞɧɨɣ ɨɛɧɚɠɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɠɢɦɚ 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 
ɱS
5,6
u  , ɤɝ/ɦ3, (2.2)  
 
ɝɞɟ Sɱ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɜɱɟɪɧɟ, ɦ2. 
 
ɜɜ
ɞ
Ɋ
P
e  , (2.3)  
 
ɝɞɟ Ɋɞ – ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ 62 %-ɝɨ ɞɢɧɚɦɢɬɚ, ɫɦ3; 
Ɋɜɜ – ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢɦɟɧɹɟɦɨɝɨ ȼȼ, ɫɦ3. 
 
kd
32
m  , (2.4)  
 
ɝɞɟ dɤ – ɞɢɚɦɟɬɪ ɩɪɢɦɟɧɹɟɦɨɣ ɤɨɪɨɧɤɢ, ɦɦ. 
Ⱦɥɹ ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɯ ɪɚɫɱɟɬɨɜ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ȼȼ 
ɩɪɨɮ. ɇ.Ɇ. ɉɨɤɪɨɜɫɤɢɣ ɬɚɤ ɠɟ ɩɪɟɞɥɨɠɢɥ ɭɩɪɨɳёɧɧɭɸ ɮɨɪɦɭɥɭ: 
 
1ɡɚɠ1ɷɬɜɜ eSqq   ɤɝ/ɦ3, (2.5)  
 
ɝɞɟ qɷɬ – ɧɨɪɦɚɥɶɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɷɬɚɥɨɧɧɨɝɨ ȼȼ, ɤɝ/ɦ3; 
S1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɬɪɭɤɬɭɪɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɨɪɨɞ; 
ɡɚɠ  – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɠɢɦɚ ɜɡɪɵɜɚɟɦɨɣ ɩɨɪɨɞɵ. 
Ɇɟɬɨɞɢɤɢ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ, ɩɪɟɞɥɨɠɟɧɧɵɟ 
Ɇ.Ɇ. ɉɪɨɬɨɞɶɹɤɨɧɨɜɵɦ, Ɉ.ɗ. Ɇɢɧɞɟɥɢ, Ⱥ.Ɏ. ɋɭɯɚɧɨɜɵɦ, ɒ.ɂ. ɂɛɪɚɟɜɵɦ, 
ɬɚɤɠɟ ɛɚɡɢɪɭɸɬɫɹ ɧɚ ɨɩɪɟɞɟɥɟɧɢɢ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ȼȼ ɫ ɭɱёɬɨɦ ɫɬɪɭɤɬɭɪɧɵɯ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɨɪɨɞ, ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɠɢɦɚ ɜɡɪɵɜɚɟɦɨɣ ɩɨɪɨɞɵ, ɩɨɩɟɪɟɱɧɨɝɨ 
ɫɟɱɟɧɢɹ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɲɩɭɪɚ ɢ ɬ.ɞ.  
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Ɇ.Ɇ. ɉɪɨɬɨɞɶɹɤɨɧɨɜ [2] ɩɪɟɞɥɨɠɢɥ ɪɚɫɱёɬ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ȼȼ ɩɪɢ 
ɩɪɨɜɟɞɟɧɢɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɧɚɤɥɨɧɧɵɯ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ ɦɨɧɨɥɢɬɧɵɯ ɢɥɢ 
ɫɨ ɫɥɚɛɨɪɚɡɜɢɬɨɣ ɬɪɟɳɢɧɨɜɚɬɨɫɬɶɸ ɩɨɪɨɞɚɯ ɤɪɟɩɨɫɬɶɸ f≥3 ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ 
ɮɨɪɦɭɥɟ: 
 
,
S
f
e1,1q  ɤɝ/ɦ3, (2.6)  
 
ɝɞɟ S – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɦ2; 
e – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ȼȼ. 
Ɉ.ɗ. Ɇɢɧɞɟɥɢ ɜ ɪɚɫɱёɬɚɯ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ȼȼ ɩɪɢ ɩɪɨɯɨɞɤɟ 
ɪɟɤɨɦɟɧɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɬɚɤɠɟ ɝɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ [3]. 
 
,103108096,048,022,2004,04,5135,092,2( 27521 HHlldSfeq ɲɲɩ 
  (2.7)  
 
ɝɞɟ f – ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ ɩɨ ɲɤɚɥɟ Ɇ.Ɇ. ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ; 
dɩ – ɞɢɚɦɟɬɪ ɩɚɬɪɨɧɚ ȼȼ, ɦɦ; 
Ș – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɲɩɭɪɚ (Ʉɂɒ); 
lɲ – ɝɥɭɛɢɧɚ ɲɩɭɪɨɜ, ɦ; 
ɇ – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɦ. 
ɉɨ ɦɧɟɧɢɸ Ⱥ.Ɏ. ɋɭɯɚɧɨɜɚ ɪɚɫɱёɬ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ȼȼ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɨɞɢɬɶ ɩɨ ɷɬɚɥɨɧɧɨɦɭ ɪɚɫɯɨɞɭ ȼȼ ɫ ɭɱёɬɨɦ ɱɢɫɥɚ ɨɬɤɪɵɬɵɯ ɩɥɨɫɤɨɫɬɟɣ [3]. 
 
 mKbeqq ȽɅɜɜ 1 , ɤɝ/ɦ3, (2.8)  
 
ɝɞɟ b – ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ; 
KȽɅ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɝɥɭɛɢɧɭ ɲɩɭɪɚ; 
m – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɡɚɪɹɞɚ; 
χ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɢɫɥɨ ɨɬɤɪɵɬɵɯ ɩɥɨɫɤɨɫɬɟɣ. 
Ɋɚɫɱёɬ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ȼȼ ɩɨ ɦɟɬɨɞɢɤɟ ɒ.ɂ. ɂɛɪɚɟɜɚ ɧɟɨɛɯɨɞɢɦɨ 
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ɜɟɫɬɢ ɩɨ ɮɨɪɦɭɥɟ [3]: 
 
,
b
Saf
qɜɜ
 ɤɝ/ɦ3, (2.9)  
 
ɝɞɟ  ɚ – ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 0,25-0,3; 
b – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɬɢɩ ȼȼ (ɞɥɹ ɚɦɦɨɧɢɬɚ ɫɤɚɥɶɧɨɝɨ №1 - 1,1-1,2). 
ɋ.ɋ. Ȼɨɪɢɫɨɜ ɩɪɟɞɥɚɝɚɟɬ ɦɟɬɨɞ ɪɚɫɱɟɬɚ [4], ɩɪɢ ɤɨɬɨɪɨɦ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ȼȼ 
ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɩɪɚɤɬɢɱɟɫɤɢɦ ɞɚɧɧɵɦ, ɢɫɯɨɞɹ ɢɡ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 
ɜɵɪɚɛɨɬɤɢ, ɤɪɟɩɨɫɬɢ ɩɨɪɨɞɵ ɢ ɦɨɳɧɨɫɬɢ ȼȼ (ɨɛɵɱɧɨ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 1,0 ɞɨ 3,0 ɤɝ/ɦ3). 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ȼȼ ɧɚ ɨɬɛɨɣɤɭ ɲɩɭɪɨɜɵɦɢ ɡɚɪɹɞɚɦɢ ȼȼ ɦɨɠɧɨ 
ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ ɩɪɨɮ. Ɇ.Ɇ. ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ, ɭɬɨɱɧɟɧɧɨɣ 
ɉ.ə. Ɍɚɪɚɧɨɜɵɦ [5] ɤɨɬɨɪɚɹ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɚɦɦɨɧɢɬ №6 ɀȼ ɢɦɟɟɬ ɜɢɞ: 
 
  ,12,0213,0 ekBffq k  ɤɝ/ɦ3, (2.10)  
 
ɝɞɟ ȼ – ɲɢɪɢɧɚ ɡɚɛɨɹ, ɦ; 
ɤɤ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɬɪɟɛɭɟɦɭɸ ɫɬɟɩɟɧɶ ɞɪɨɛɥɟɧɢɹ ɪɭɞɵ ɢ 
ɩɪɢɦɟɧɹɟɦɵɟ ɫɪɟɞɫɬɜɚ ɩɨɝɪɭɡɤɢ (ɤɤ=1,1÷1,3); 
ɟ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ȼȼ (ɬɚɛɥ. 2.1). 
Ɍɚɛɥɢɰɚ 2.1 – ȼɵɛɨɪ ɩɨɩɪɚɜɨɱɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ, ɭɱɢɬɵɜɚɸɳɟɝɨ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ȼȼ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɩɨɞɡɟɦɧɵɯ ɭɫɥɨɜɢɹɯ  
Ɍɢɩ ȼȼ ɉɥɨɬɧɨɫɬɶ ɡɚɪɹɠɚɧɢɹ, ɤɝ/ɦ3 Ʉɨɷɮɮɢɰɢɟɧɬ ɟ 
Ⱦɟɬɨɧɢɬ Ɇ 1000 – 1300 0,82 
Ƚɪɚɦɦɨɧɚɥ Ⱥ-8 850 – 1000 0,83 
Ƚɪɚɧɭɥɢɬ Ⱥɋ-8 800 – 1200 0,89 
Ⱥɦɦɨɧɚɥ ɩɚɬɪɨɧɢɪɨɜɚɧɧɵɣ 950 – 1100 0,91 
Ƚɪɚɧɭɥɢɬ Ⱥɋ-4 850 – 1200 0,98 
Ⱥɦɦɨɧɢɬ №6 ɀȼ 1000 – 1200 1,0 
Ƚɪɚɧɭɥɢɬ 79/21 900 – 1100 1,0 
Ⱦɢɧɚɮɬɚɥɢɧ 1000 – 1150 1,08 
Ƚɪɚɧɭɥɢɬ Ɇ 900 – 1200 1,13 
ɂɝɞɚɧɢɬ 100-1200 1,13 
Ⱥɦɦɨɧɚɥ ɫɤɚɥɶɧɵɣ №1 1000-1100 1,26 
Ⱥɦɦɨɧɚɥ Ɇ-10 950-1100 1,13 
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Ɋɨɝɢɧɫɤɢɦ ȼ.Ɇ. [6] ɩɪɟɞɥɨɠɟɧɨ ɨɩɪɟɞɟɥɹɬɶ ɭɞɟɥɶɧɵɯ ɪɚɫɯɨɞ ɫɨɝɥɚɫɧɨ 
ɷɦɩɢɪɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ, ɩɨɥɭɱɟɧɧɨɣ ɩɭɬɟɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ 
ɞɚɧɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɬɚɬɢɫɬɢɤɢ. 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɢɧɹɬɨ ɫɱɢɬɚɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
 
,)178,0501,0( skfq 
 
ɤɝ/ɦ3, (2.11)  
 
ɝɞɟ kS – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɨɤ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥ.2.2. 
Ɍɚɛɥɢɰɚ 2.2 – Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ kS 
ɉɥɨɳɚɞɶ 
ɩɨɩɟɪɟɱɧɨɝɨ 
ɫɟɱɟɧɢɹ 
ɜɵɪɚɛɨɬɤɢ 
S, ɦ Ⱦɨ 5 5,1-7 7,1-10 10,1-15 ɋɜɵɲɟ 15 
Ʉɨɷɮɮɢɰɢɟɧɬ kS 1,3 1,0 0,86 0,8 0,75 
 
Ⱥ.ɂ. Ⱥɪɵɤɨɜ [7] ɪɟɤɨɦɟɧɞɭɟɬ ɮɨɪɦɭɥɭ : 
 
75.0
1010 )/( ffqq  , ɤɝ/ɬ, (2.12)  
 
ɝɞɟ q0 ɢ q01 – ɪɚɫɯɨɞ ȼȼ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬɚɦ ɤɪɟɩɨɫɬɢ ɩɨɪɨɞ f ɢ 
f1 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɤɝ/ɬ. 
ɉ.ə. Ɍɚɪɚɧɨɜ ɜ ɫɜɨɟɣ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɢɥ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɮɨɪɦɭɥɭ 
ɩɪɨɮ. Ɇ.Ɇ. ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ȼȼ ɜ ɫɜɹɡɢ ɫ 
ɬɟɦ, ɱɬɨ ɮɨɪɦɭɥɚ Ɇ.Ɇ. ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ ɧɟ ɭɱɢɬɵɜɚɟɬ ɬɢɩ ɩɪɢɦɟɧɹɟɦɨɝɨ ȼȼ ɢ 
ɬɪɟɛɭɟɦɭɸ ɫɬɟɩɟɧɶ ɞɪɨɛɥɟɧɢɹ [8]: 
 
ke
S
lfq 

  1
2
2,04,0 , ɤɝ/ɦ3, (2.13)  
 
ɝɞɟ f – ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ ɩɨɪɨɞ ɩɨ Ɇ.Ɇ. ɉɪɨɬɨɞɶɹɤɨɧɨɜɭ; 
28 
S – ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɜɵɪɚɛɨɬɤɢ, ɦ2; 
e-1 – ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɪɚɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬɭ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ; 
k – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ ɡɚɪɹɞɚ. 
Ⱥ.ɂ. ɋɬɟɲɟɧɤɨ [9] ɩɪɟɞɥɚɝɚɟɬ ɨɩɪɟɞɟɥɹɬɶ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ȼȼ ɩɨ 
ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 
f
S
q 
1
2,0 ,ɤɝ/ɦ3. (2.14)  
 
Ɏɨɪɦɭɥɚ Ⱥ.Ƚ. Ɇɢɯɚɣɥɨɜɚ [9] ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
 
d
p
e
S
S
S
fq  41 ,ɤɝ/ɦ3, (2.15)  
 
ɝɞɟ ȕ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ; 
S1 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɪɭɤɬɭɪɵ ɩɨɪɨɞ;  
S
4
 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɨɥɨɠɟɧɢɟ ɜɵɪɚɛɨɬɤɢ 
(ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ);  
p – ɩɥɨɬɧɨɫɬɶ ɡɚɪɹɠɚɧɢɹ; 
d – ɩɥɨɬɧɨɫɬɶ ɡɚɛɨɣɤɢ. 
Ⱥ.ɇ. ɋɤɭɪɚɬɨɜ [9] ɩɪɢɜɨɞɢɬ ɞɥɹ ɪɚɫɱɟɬɚ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ȼȼ ɮɨɪɦɭɥɭ: 
 
 d
S
flq 5,6225,0 ,ɤɝ/ɦ3, (2.16)  
 
ɝɞɟ ș – ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɪɭɤɬɭɪɵ ɝɨɪɧɵɯ ɩɨɪɨɞ. 
Ⱦɥɹ ɜɵɪɚɛɨɬɨɤ ɛɨɥɶɲɨɝɨ ɫɟɱɟɧɢɹ (ɛɨɥɟɟ 20 ɦ2) ɇ.ɂ. Ɋɵɛɢɧ [10] 
ɩɪɟɞɥɚɝɚɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɥɟɞɭɸɳɭɸ ɮɨɪɦɭɥɭ: 
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 


  ɟld
S
fq
ɩɪ
2
23,0 , ɤɝ/ɦ3, 
(2.17)  
 
ɝɞɟ S – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɜ ɩɪɨɯɨɞɤɟ; 
ψ,ρ,,, eld  ɤɨɷɮɮɢɰɢɟɧɬɵ, ɭɱɢɬɵɜɚɸɳɢɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɢɚɦɟɬɪ ɡɚɪɹɞɚ, 
ɝɥɭɛɢɧɭ ɲɩɭɪɚ, ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ȼȼ, ɩɥɨɬɧɨɫɬɢ ɡɚɪɹɠɚɧɢɹ ɢ 
ɫɬɪɭɤɬɭɪɭ ɩɨɪɨɞɵ. 
ɋɨɝɥɚɫɧɨ ɢɫɫɥɟɞɨɜɚɧɢɹɦ Ƚ. Ʌɚɪɟɫɚ [9], ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɞɟɥɶɧɨɝɨ 
ɪɚɫɯɨɞɚ ȼȼ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɫɥɟɞɭɸɳɭɸ ɮɨɪɦɭɥɭ: 
 
devsqq  11 ,ɤɝ/ɦ3, 
(2.18)  
 
ɝɞɟ q1 – ɧɨɪɦɚɥɶɧɵɣ (ɬɚɛɥɢɱɧɵɣ) ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ, ɤɝ/ɦ3; 
s1 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɪɭɤɬɭɪɵ ɩɨɪɨɞɵ; 
v – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɠɢɦɚ; 
e – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ; 
ș – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɟɬɚ ɩɥɨɬɧɨɫɬɢ ɡɚɪɹɠɚɧɢɹ; 
d – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɟɬɚ ɩɥɨɬɧɨɫɬɢ ɡɚɛɨɣɤɢ. 
ɍ. Ʌɚɧɝɟɮɨɪɫ, [11] ɞɥɹ ɪɚɫɱɟɬɚ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ȼȼ ɩɪɟɞɥɚɝɚɟɬ 
ɩɨɥɶɡɨɜɚɬɶɫɹ ɮɨɪɦɭɥɨɣ: 
 
8,014 
ɩɪS
q
,
 
(2.19)  
 
ɝɞɟ Sɩɪ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɦ2. 
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2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ȻȼɊ, ɦɟɬɨɞɚɦɢ, ɪɚɫɱɟɬɵ ɤɨɬɨɪɵɯ 
ɨɫɧɨɜɵɜɚɸɬɫɹ ɧɚ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɡɨɧ ɪɚɡɪɭɲɟɧɢɹ ɩɨɪɨɞɧɨɝɨ 
ɦɚɫɫɢɜɚ 
 
Ɍɪɚɞɢɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɪɚɫɱёɬɚ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ȻȼɊ ɩɪɢ ɩɪɨɯɨɞɤɟ 
ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɲɩɭɪɨɜɵɦɢ ɡɚɪɹɞɚɦɢ, ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɡɪɵɜɱɚɬɨɝɨ ɜɟɳɟɫɬɜɚ 
(ȼȼ). ɇɟɞɨɫɬɚɬɤɨɦ ɷɬɨɝɨ ɩɨɞɯɨɞɚ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɮɨɪɦɭɥɚɯ ɪɚɫɱɟɬɚ 
ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ȼȼ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɢɦɟɸɳɢɯ ɜɟɫɶɦɚ ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ 
ɢɡɦɟɧɟɧɢɹ ɢ ɩɪɢɧɢɦɚɟɦɵɟ ɢɯ ɡɧɚɱɟɧɢɹ ɱɚɳɟ ɡɚɜɢɫɹɬ ɨɬ ɭɪɨɜɧɹ ɩɨɞɝɨɬɨɜɤɢ 
ɫɩɟɰɢɚɥɢɫɬɚ ɜɵɩɨɥɧɹɸɳɟɝɨ ɪɚɫɱɟɬɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɚɪɚɦɟɬɪɵ ȻȼɊ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨ ɭɫɪɟɞɧɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ, ɱɬɨ ɨɬɪɢɰɚɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ [12;13]. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɲɟɢɡɥɨɠɟɧɧɵɦ, ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɧɨɝɨ 
ɩɨɞɯɨɞɚ ɤ ɪɚɫɱɟɬɭ ɩɚɪɚɦɟɬɪɨɜ ȻȼɊ ɢ ɪɚɡɪɚɛɨɬɤɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɟɬɨɞɢɤɢ. 
ɉɪɢɧɰɢɩɢɚɥɶɧɨ ɨɬɥɢɱɚɸɬɫɹ ɦɟɬɨɞɢɤɢ, ɪɚɫɱɟɬ ɤɨɬɨɪɵɯ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ 
ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɡɨɧ ɪɚɡɪɭɲɟɧɢɹ ɩɨɪɨɞɧɨɝɨ ɦɚɫɫɢɜɚ. ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ 
ɦɟɬɨɞɢɤɚɦ, ɩɪɢ ɜɡɪɵɜɟ ɭɞɥɢɧɟɧɧɨɝɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɡɚɪɹɞɚ ȼȼ ɜ ɦɚɫɫɢɜɟ 
ɨɛɪɚɡɭɟɬɫɹ ɞɜɟ ɨɫɧɨɜɧɵɟ ɡɨɧɵ ɪɚɡɪɭɲɟɧɢɹ: ɡɨɧɚ ɫɦɹɬɢɹ ɢ ɡɨɧɚ 
ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɜ ɜɢɞɟ ɰɢɥɢɧɞɪɚ ɜɞɨɥɶ ɡɚɪɹɞɚ, ɨɧɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 2.1. ɗɬɢ ɡɨɧɵ ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ ɫɜɨɢɦ ɪɚɡɦɟɪɚɦ ɢ ɨɛɨɡɧɚɱɚɸɬ 
ɯɚɪɚɤɬɟɪɧɵɟ ɷɬɚɩɵ ɪɚɡɪɭɲɟɧɢɹ ɩɨɪɨɞɵ ɜɨɤɪɭɝ ɜɡɪɵɜɚɟɦɨɝɨ ɲɩɭɪɚ. ɉɨ ɦɧɟɧɢɸ 
ɪɹɞɚ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɡɚɪɭɛɟɠɧɵɯ ɭɱёɧɵɯ, ɪɚɡɦɟɪɵ ɡɨɧɵ ɫɦɹɬɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ 
2–15 ɪɚɞɢɭɫɨɜ ɡɚɪɹɞɚ. ɉɨ ɧɟɤɨɬɨɪɵɦ ɨɩɵɬɧɵɦ ɞɚɧɧɵɦ, ɪɚɞɢɭɫ ɡɨɧɵ 
ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 20–30 ɪɚɞɢɭɫɨɜ ɡɚɪɹɞɚ. 
ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢɡɭɱɟɧɧɨɫɬɢ ɷɬɢɯ ɜɨɩɪɨɫɨɜ 
ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɡɚ ɩɨɫɥɟɞɧɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɩɪɨɞɟɥɚɧ ɡɧɚɱɢɬɟɥɶɧɵɣ ɨɛɴёɦ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɢ ɪɚɡɪɚɛɨɬɤɟ ɧɨɜɵɯ ɦɟɬɨɞɢɤ ɪɚɫɱёɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ȻȼɊ. Ɉɞɧɚɤɨ ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɦɨɦɟɧɬɚ ɧɟ ɪɚɡɪɚɛɨɬɚɧɨ ɟɞɢɧɨɣ 
ɦɟɬɨɞɢɤɢ ɪɚɫɱёɬɚ, ɤɨɬɨɪɚɹ ɨɯɜɚɬɵɜɚɥɚ ɛɵ ɜɫɟ ɮɚɤɬɨɪɵ ɢ ɨɛɴɹɫɧɹɥɚ ɦɟɯɚɧɢɡɦ 
31 
ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ ɜɨɤɪɭɝ ɜɡɪɵɜɚɟɦɨɝɨ ɡɚɪɹɞɚ ɢ ɫɚɦ ɩɪɨɰɟɫɫ ɪɚɡɪɭɲɟɧɢɹ 
ɝɨɪɧɨɣ ɩɨɪɨɞɵ. 
 
 
d – ɞɢɚɦɟɬɪ ɡɚɪɹɠɚɟɦɨɝɨ ɲɩɭɪɚ (ɫɤɜɚɠɢɧɵ); Rɫɦ – ɪɚɞɢɭɫ ɡɨɧɵ ɫɦɹɬɢɹ; Rɬɪ – ɪɚɞɢɭɫ 
ɡɨɧɵ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ; W – ɥɢɧɢɹ ɧɚɢɦɟɧɶɲɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
Ɋɢɫɭɧɨɤ 2.1 – ɋɯɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɪɚɞɢɭɫɚ ɡɨɧɵ ɫɦɹɬɢɹ ɢ ɪɚɞɢɭɫɚ ɡɨɧɵ 
ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ 
 
ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɦɨɞɟɥɢ ɞɥɹ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɢɡɦɟɥɶɱɟɧɢɹ 
ɩɨɪɨɞɧɨɝɨ ɦɚɫɫɢɜɚ ɜɨɤɪɭɝ ɭɞɥɢɧёɧɧɨɝɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɡɚɪɹɞɚ. ɗɬɢ ɩɨɞɯɨɞɵ 
ɡɚɱɚɫɬɭɸ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɜɡɪɵɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɜ ɢɞɟɚɥɶɧɨɣ ɞɟɬɨɧɚɰɢɨɧɧɨɣ 
ɫɪɟɞɟ, ɢ ɨɰɟɧɤɚ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɜɨɡɞɟɣɫɬɜɢɹ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɩɨ ɩɪɟɞɥɚɝɚɟɦɵɦ 
ɦɟɬɨɞɢɤɚɦ ɡɨɧ ɪɚɡɪɭɲɟɧɢɹ ɧɚ ɩɨɪɨɞɧɵɣ ɦɚɫɫɢɜ, ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɞɨɜɨɥɶɧɨ 
ɫɥɨɠɧɨɣ ɡɚɞɚɱɟɣ. Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɧɟɤɨɬɨɪɵɯ ɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɢɤ 
ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱёɬɧɵɯ ɡɨɧ 
ɪɚɡɪɭɲɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɢɠɟ. 
ȼ ɦɟɬɨɞɢɤɟ Ȼ.ɇ. Ʉɭɬɭɡɨɜɚ-Ⱥ.ɉ. Ⱥɧɞɪɢɟɜɫɤɨɝɨ [13] ɭɱɟɧɵɟ ɨɬɦɟɱɚɸɬ, ɱɬɨ 
ɩɪɢ ɜɡɪɵɜɟ ɜ ɦɚɫɫɢɜɟ ɡɚɪɹɞɚ ȼȼ ɜɨɤɪɭɝ ɦɟɫɬɚ ɟɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɭɸɬɫɹ ɞɜɟ 
ɚɤɬɢɜɧɵɟ ɡɨɧɵ, ɪɚɡɦɟɪɵ ɤɨɬɨɪɵɯ ɜɥɢɹɸɬ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ȻȼɊ. Ɋɚɡɦɟɪɵ ɷɬɢɯ 
ɡɨɧ ɨɩɪɟɞɟɥɹɸɬ ɫ ɭɱɟɬɨɦ ɬɚɤɢɯ ɮɚɤɬɨɪɨɜ ɤɚɤ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 
ɦɚɫɫɢɜɚ (ɬɢɩɵ ɢ ɤɪɟɩɨɫɬɶ ɪɭɞ; ɧɚɥɢɱɢɟ ɬ ɤɪɟɩɨɫɬɶ ɡɚɤɥɚɞɨɱɧɨɝɨ ɦɚɫɫɢɜɚ, ɩɪɢ 
32 
ɜɫɤɪɵɬɢɢ ɟɝɨ ɱɚɫɬɢ ɜ ɤɪɨɜɥɢ ɢɥɢ ɛɨɤɚɯ ɜɵɪɚɛɨɬɤɢ), ɬɢɩ ɩɪɢɦɟɧɹɟɦɨɝɨ ȼȼ, 
ɞɢɚɦɟɬɪ ɡɚɪɹɞɚ, ɤɨɧɫɬɪɭɤɰɢɹ ɡɚɪɹɞɚ, ɞɥɢɧɚ ɡɚɪɹɞɚ ɢ ɜɟɥɢɱɢɧɚ ɧɟɞɨɡɚɪɹɞɚ, 
ɞɥɢɧɚ ɢ ɤɚɱɟɫɬɜɨ ɡɚɛɨɣɤɢ, ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɡɪɵɜɚɟɦɵɯ ɡɚɪɹɞɨɜ. 
Ɋɚɞɢɭɫ ɡɨɧɵ ɫɦɹɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
7
2
ɫɠ
2
ɫɦ
10f8
Dd
8
DdR 

 
 , ɦ, (2.20)  
 
ɝɞɟ  d – ɞɢɚɦɟɬɪ ɲɩɭɪɚ, ɦ; 
ρ – ɩɥɨɬɧɨɫɬɶ ȼȼ, ɤɝ/ɦ3; 
D – ɫɤɨɪɨɫɬɶ ɞɟɬɨɧɚɰɢɢ, ɦ/ɫ; 
ıɫɠ – ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɨɪɨɞ ɧɚ ɫɠɚɬɢɟ, ɉɚ. 
Ɋɚɞɢɭɫ ɡɨɧɵ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ, ɮɨɪɦɢɪɭɸɳɟɣɫɹ ɜɨɤɪɭɝ ɲɩɭɪɚ ɜ 
ɦɨɧɨɥɢɬɧɨɦ ɫɤɚɥɶɧɨɦ ɦɚɫɫɢɜɟ ɩɪɢ ɟɝɨ ɜɡɪɵɜɧɨɦ ɧɚɝɪɭɠɟɧɢɢ ɭɞɥɢɧɟɧɧɵɦɢ 
ɡɚɪɹɞɚɦɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [13]: 
 
ɫɦɫɪ
2
ɫɦ5,0ɫɪ25.0ɫɠ5,175,0ɬɪ R8
dDR7,0Dd2102,0R 
  
 , ɦ , 
(2.21)  
 
ɝɞɟ Ĳɫɪ – ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɪɚɡɪɭɲɚɟɦɨɝɨ ɦɚɫɫɢɜɚ ɧɚ ɫɪɟɡ (ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ 
ɩɨɪɨɞ Ĳɫɪ ɧɟ ɩɪɟɜɵɲɚɟɬ 20 Ɇɉɚ. Ⱦɥɹ ɭɩɪɨɳɟɧɧɵɯ ɪɚɫɱɟɬɨɜ Ĳɫɪ ɦɨɠɧɨ 
ɩɪɢɧɢɦɚɬɶ ɤɚɤ (0,1-0,02)·ıɫɠ [14]), ɉɚ; 
d – ɞɢɚɦɟɬɪ ɲɩɭɪɚ, ɦ; 
D – ɫɤɨɪɨɫɬɶ ɞɟɬɨɧɚɰɢɢ, ɦ/ɫ; 
ρ – ɩɥɨɬɧɨɫɬɶ ȼȼ, ɤɝ/ɦ3; 
ıɫɠ – ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɨɪɨɞ ɧɚ ɫɠɚɬɢɟ, ɉɚ. 
Ɋɚɞɢɭɫ ɡɨɧɵ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ, ɮɨɪɦɢɪɭɸɳɟɣɫɹ ɜɨɤɪɭɝ ɲɩɭɪɚ ɜ 
ɬɪɟɳɢɧɨɜɚɬɨɦ ɦɚɫɫɢɜɟ ɩɪɢ ɟɝɨ ɜɡɪɵɜɧɨɦ ɧɚɝɪɭɠɟɧɢɢ ɭɞɥɢɧɟɧɧɵɦɢ ɡɚɪɹɞɚɦɢ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
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ɫɫɦɫɪ
2
ɫɦ5.0ɫ5.0ɫɪ25.0ɫɠ5.175.0ɬɪɬ ɄR8
dDR7,0ɄDd2102,0R 
  

,
ɦ 
(2.22)  
 
ɝɞɟ Ʉɫ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɪɭɤɬɭɪɧɨɝɨ ɨɫɥɚɛɥɟɧɢɹ ɩɨɪɨɞɵ ɜɡɪɵɜɚɟɦɨɝɨ 
ɬɪɟɳɢɧɨɜɚɬɨɝɨ ɦɚɫɫɢɜɚ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ [13]: 
 
ɬ
ɬɪɫ
l
R
13,097,0
1Ʉ

 , (2.23)  
 
ɝɞɟ lɬ – ɫɪɟɞɧɟɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɪɟɳɢɧɚɦɢ, ɦ. 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɥɢɧɢɢ ɧɚɢɦɟɧɶɲɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɲɩɭɪɨɜɨɝɨ 
ɡɚɪɹɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
ɞɥɹ ɦɨɧɨɥɢɬɧɨɝɨ ɦɚɫɫɢɜɚ  
 
ɬɪRW  cos , ɦ; (2.24)  
 
- ɞɥɹ ɬɪɟɳɢɧɨɜɚɬɨɝɨ ɦɚɫɫɢɜɚ  
 
ɬɪɬRW  cos , ɦ. (2.25)  
 
ȼ ɫɜɨɟɣ ɪɚɛɨɬɟ [49] Ɇɨɫɢɧɟɰ ȼ.ɇ. ɢ Ƚɨɪɛɚɱɟɜɚ ɇ.ɉ. ɩɪɟɞɥɨɠɢɥɢ 
ɮɨɪɦɭɥɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɟɯ ɡɨɧ ɪɚɡɪɭɲɟɧɢɹ. Ɋɚɞɢɭɫ ɡɨɧɵ ɫɦɹɬɢɹ ɨɧɢ 
ɩɪɟɞɥɨɠɢɥɢ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɫɥɟɞɭɸɳɟɣ ɡɚɜɢɫɢɦɨɫɬɢ: 
 
,
3 q
Cp
ɋsRɫɦ   ɦ. (2.26)  
 
Ɋɚɞɢɭɫ ɡɨɧɵ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ: 
 
,
3 qɋs
ɋɪRɬɪ  ɦ. (2.27)  
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Ɋɚɞɢɭɫ ɡɨɧɵ ɭɩɪɭɝɢɯ ɞɟɮɨɪɦɚɰɢɣ: 
 
,
10
3 q
ɋɪ
Rɭɞ  ɦ. (2.28)  
 
ɝɞɟ ɋɊ – ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɪɨɞɨɥɶɧɵɯ ɜɨɥɧ ɜ ɦɚɫɫɢɜɟ, ɦ/ɫ;  
ɋS – ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɩɟɪɟɱɧɵɯ ɜɨɥɧ ɜ ɦɚɫɫɢɜɟ, ɦ/ɫ;  
q – ɜɟɫ ɡɚɪɹɞɚ ɜ ɬɪɨɬɢɥɨɜɨɦ ɷɤɜɢɜɚɥɟɧɬɟ, ɤɝ. 
Ⱦɪɭɝɢɟ ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɭɱёɧɵɟ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ Ɇ.Ɏ. Ⱦɪɭɤɨɜɚɧɧɨɝɨ 
ɜɵɜɟɥɢ ɫɜɨɢ ɡɚɜɢɫɢɦɨɫɬɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɦɟɪɨɜ ɡɨɧ ɫɦɹɬɢɹ ɢ 
ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ. 
Ɋɚɞɢɭɫ ɡɨɧɵ ɫɦɹɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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(2.29)  
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(2.30)  
 
ɝɞɟ r0 – ɪɚɞɢɭɫ ɲɩɭɪɚ, ɦɦ; 
Pb – ɞɚɜɥɟɧɢɟ ɜ ɲɩɭɪɟ, ɉɚ; 
Ȗ – ɚɞɢɚɛɚɬɢɱɟɫɤɨɟ ɪɚɫɲɢɪɟɧɢɟ ɜɡɪɵɜɱɚɬɨɝɨ ɜɟɳɟɫɬɜɚ; 
k – ɫɰɟɩɥɟɧɢɟ, ɉɚ; 
f – ɤɨɷɮɮɢɰɢɟɧɬ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ; 
ıc – ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɨɪɨɞ ɧɚ ɫɠɚɬɢɟ, ɉɚ; 
T – ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɨɪɨɞ ɧɚ ɪɚɫɬɹɠɟɧɢɟ, ɉɚ; 
E – ɦɨɞɭɥɶ ɘɧɝɚ, ɉɚ;  
35 
υ – ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ, ɉɚ. 
Ɋɚɞɢɭɫ ɡɨɧɵ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ: 
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(2.31)  
 
ȼ ɫɜɨɢɯ ɪɚɛɨɬɚɯ Ȼ.Ɋ. Ɋɚɤɢɲɟɜ ɩɪɟɞɥɚɝɚɟɬ ɫɥɟɞɭɸɳɢɣ ɪɚɫɱёɬ ɩɚɪɚɦɟɬɪɨɜ 
ɡɨɧ ɪɚɡɪɭɲɟɧɢɹ: 
Ɋɚɞɢɭɫ ɡɨɧɵ ɫɦɹɬɢɹ ɜ ɦɨɧɨɥɢɬɧɵɯ ɩɨɪɨɞɚɯ ɜ ɤɚɦɭɮɥɟɬɧɨɣ ɫɬɚɞɢɢ 
ɜɵɱɢɫɥɹɟɬɫɹ ɢɡ ɭɪɚɜɧɟɧɢɹ: 
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(2.32)  
 
ɝɞɟ rɩɪ – ɩɪɟɞɟɥɶɧɵɣ ɪɚɞɢɭɫ ɜɡɪɵɜɧɨɣ ɩɨɥɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
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ɝɞɟ Ɋɧ ɢ Ɋɫ – ɧɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɞɟɬɨɧɚɰɢɢ ɢ ɩɪɨɱɧɨɫɬɧɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɟɞɵ ɜ ɭɫɥɨɜɢɹ ɜɡɪɵɜɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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ɝɞɟ ρ0 – ɩɥɨɬɧɨɫɬɶ ɩɨɪɨɞɵ; 
ɫ – ɫɤɨɪɨɫɬɶ ɡɜɭɤɚ ɜ ɩɨɪɨɞɟ;  
Ȟ – ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ; 
36 
ıɫɠ – ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɨɪɨɞ ɧɚ ɫɠɚɬɢɟ; 
ıɪ – ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɨɪɨɞ ɧɚ ɪɚɫɬɹɠɟɧɢɟ; 
ρɜɜ – ɩɥɨɬɧɨɫɬɶ ɡɚɪɹɞɚ ȼȼ;  
D – ɫɤɨɪɨɫɬɶ ɞɟɬɨɧɚɰɢɢ ȼȼ. 
Ɋɚɞɢɭɫ ɡɨɧɵ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ: 
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(2.36)  
 
ɂ.ȿ. ȿɪɨɮɟɟɜ ɩɪɟɞɥɨɠɢɥ ɡɨɧɭ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɬɶ ɩɨ 
ɮɨɪɦɭɥɟ: 
 
,55 f
epdR bɬɪ
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(2.37)  
 
ɝɞɟ db –ɞɢɚɦɟɬɪ ɲɩɭɪɚ, ɦ; 
p –ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɡɚɪɹɞɚ ȼȼ; 
ɟ –ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ȼȼ. 
Ⱦ. Ʉɟɤɫɢɧ ɩɪɟɞɥɚɝɚɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶ ɪɚɞɢɭɫ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɟ ɩɨ 
ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 
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(2.38)  
 
ɋɪɟɞɢ ɡɚɪɭɛɟɠɧɵɯ ɭɱёɧɵɯ ɜɨɩɪɨɫɨɦ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɡɨɧ 
ɪɚɡɪɭɲɟɧɢɹ ɩɨɪɨɞɧɨɝɨ ɦɚɫɫɢɜɚ ɡɚɧɢɦɚɥɢɫɶ: 
ȼ ɪɚɛɨɬɟ Ƚ. ɋɰɭɥɚɞɡɢɧɫɤɢɣ ɩɪɟɞɥɨɠɢɥ ɪɚɫɫɱɢɬɵɜɚɬɶ ɪɚɞɢɭɫ ɡɨɧɵ ɫɦɹɬɢɹ 
ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
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(2.39)  
 
ɝɞɟ r0 – ɪɚɞɢɭɫ ɲɩɭɪɚ, ɦɦ; 
p0 – ɩɥɨɬɧɨɫɬɶ ɜɡɪɵɜɱɚɬɨɝɨ ɜɟɳɟɫɬɜɚ, ɤɝ/ɦɦ3; 
QEF – ɷɮɮɟɤɬɢɜɧɚɹ ɷɧɟɪɝɢɹ ɜɡɪɵɜɱɚɬɨɝɨ ɜɟɳɟɫɬɜɚ (ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ 2/3 
ɩɨɥɧɨɣ ɪɟɚɤɰɢɢ); 
F’C – ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɨɪɨɞ ɧɚ ɫɠɚɬɢɟ, ɉɚ. 
ɇ. Ⱦɠɨɪɞɠɟɜɢɱ ɪɟɤɨɦɟɧɞɭɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶ ɪɚɞɢɭɫ ɡɨɧɵ ɫɦɹɬɢɹ ɩɨ 
ɮɨɪɦɭɥɟ: 
 
b
ɫɦ
Ɋ
Ɍ
r
R  24
0
, ɦɦ,
 
(2.40)  
 
ɝɞɟ r0 – ɪɚɞɢɭɫ ɲɩɭɪɚ, ɦɦ; 
T – ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɨɪɨɞ ɧɚ ɪɚɡɪɵɜ, ɉɚ; 
Pb – ɞɚɜɥɟɧɢɟ ɜ ɲɩɭɪɟ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨ ɮɨɪɦɭɥɟ: 
 
,
2
CJ
b
PɊ  ɉɚ, 
(2.41)  
 
ɝɞɟ PCJ – ɫɤɨɪɨɫɬɶ ɞɟɬɨɧɚɰɢɢ, ɦ/ɫ: 
 
4
2
0 CJ
ɋJ
DpɊ 
.
 
(2.42)  
 
ɋ. ɗɫɟɧ ɢ ɂ. Ɉɧɟɞɟɪɪɚ ɜ ɫɜɨɢɯ ɪɚɛɨɬɚɯ ɩɪɟɞɥɨɠɢɥɢ ɩɨɥɶɡɨɜɚɬɶɫɹ 
ɫɥɟɞɭɸɳɢɦɢ ɮɨɪɦɭɥɚɦɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɨɧ ɪɚɡɪɭɲɟɧɢɹ: 
Ɋɚɞɢɭɫ ɡɨɧɵ ɫɦɹɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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  ,812,0 219,0CZIrR bɫɦ  ɦɦ (2.43)  
 
ɝɞɟ rb – ɪɚɞɢɭɫ ɲɩɭɪɚ, ɦɦ; 
CZI – ɢɧɞɟɤɫ ɡɨɧɵ ɪɚɡɪɭɲɟɧɢɹ, ɹɜɥɹɟɬɫɹ ɛɟɡɪɚɡɦɟɪɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ, 
ɨɩɪɟɞɟɥɹɟɦɵɦ ɩɨ ɮɨɪɦɭɥɟ: 
2
3
ɫɠ
b
K
PɋZI   
(2.44)  
 
ɝɞɟ Pb – ɞɚɜɥɟɧɢɟ ɜ ɲɩɭɪɟ, ɉɚ;  
ıc – ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɨɪɨɞ ɧɚ ɫɠɚɬɢɟ, ɉɚ; 
K – ɠɟɫɬɤɨɫɬɶ ɝɨɪɧɨɣ ɦɚɫɫɵ, ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
d
dЕɄ  1  
(2.45)  
 
ɝɞɟ Ed – ɦɨɞɭɥɶ ɘɧɝɚ, ɉɚ;  
υd – ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ, ɉɚ. 
 
2.3 Ⱥɧɚɥɢɡ ɜɥɢɹɧɢɹ ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɫɬɜɨɥɨɜ 
 
Ȼɟɡ ɩɪɚɜɢɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɧɟɜɨɡɦɨɠɧɨ ɞɨɛɢɬɶɫɹ 
ɭɜɟɥɢɱɟɧɢɹ ɬɟɦɩɨɜ ɩɪɨɯɨɞɤɢ ɫɬɜɨɥɨɜ ɢ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ. 
ȼɡɪɵɜɧɵɟ ɪɚɛɨɬɵ ɩɪɢ ɩɪɨɯɨɞɤɟ ɫɬɜɨɥɨɜ ɦɨɝɭɬ ɫɱɢɬɚɬɶɫɹ ɭɫɩɟɲɧɵɦɢ, ɟɫɥɢ ɩɪɢ 
ɷɬɨɦ ɞɨɫɬɢɝɚɟɬɫɹ: 
ɚ) ɪɚɜɧɨɦɟɪɧɨɟ ɞɪɨɛɥɟɧɢɟ ɜ ɡɚɯɨɞɤɟ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɜɵɯɨɞɨɦ ɦɟɥɤɢɯ 
ɮɪɚɤɰɢɣ, ɱɬɨ ɨɛɥɟɝɱɚɟɬ ɢ ɭɫɤɨɪɹɟɬ ɩɪɨɰɟɫɫ ɩɨɝɪɭɡɤɢ ɩɨɪɨɞɵ ɧɚɢɛɨɥɟɟ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɦ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦ ɫɩɨɫɨɛɨɦ;  
ɛ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɲɩɭɪɚ, ɬ.ɟ. ɨɬɪɵɜ ɢ 
ɞɪɨɛɥɟɧɢɟ ɩɨɪɨɞɵ ɧɚ ɝɥɭɛɢɧɭ, ɪɚɜɧɭɸ (ɩɪɢ Ʉɂɒ ɪɚɜɧɨɦ 1,0) ɢɥɢ 
ɩɪɢɛɥɢɠɚɸɳɭɸɫɹ ɤ ɝɥɭɛɢɧɟ, ɧɚ ɤɨɬɨɪɭɸ ɩɪɨɛɭɪɟɧɵ ɲɩɭɪɵ ɜ ɞɚɧɧɨɣ ɡɚɯɨɞɤɟ; 
39 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ ɩɟɪɟɛɨɪ ɩɨɪɨɞɵ, ɬ.ɟ. ɧɚɢɛɨɥɟɟ ɜɨɡɦɨɠɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ 
ɩɨɥɭɱɟɧɧɨɝɨ ɩɪɢ ɜɡɪɵɜɟ ɤɨɦɩɥɟɤɬɚ ɲɩɭɪɨɜ ɫɟɱɟɧɢɹ ɤ ɩɪɨɟɤɬɧɨɦɭ, ɱɬɨ 
ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ ɪɚɫɯɨɞɵ ɩɨ ɩɨɝɪɭɡɤɟ ɢ ɜɵɞɚɱɟ ɩɨɪɨɞɵ ɢ ɨɫɨɛɟɧɧɨ ɩɨ 
ɤɪɟɩɥɟɧɢɸ; 
ɝ) ɨɛɟɫɩɟɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɬɟɩɟɧɢ ɛɟɡɨɩɚɫɧɨɫɬɢ (ɨɬɫɭɬɫɬɜɢɟ ɨɬɤɚɡɨɜ ɢ 
ɜɵɝɨɪɚɧɢɹ ɡɚɪɹɞɨɜ ɢ ɬ.ɩ.); 
ɞ) ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ȼȼ ɢ ɲɩɭɪɨɜ; 
ɟ) ɦɢɧɢɦɚɥɶɧɵɟ ɧɚɪɭɲɟɧɢɹ ɜɡɪɵɜɨɦ ɤɨɦɩɥɟɤɬɚ ɲɩɭɪɨɜ ɩɨɪɨɞɧɵɯ ɫɬɟɧɨɤ 
ɫɬɜɨɥɚ, ɚ ɬɚɤɠɟ ɜɪɟɦɟɧɧɨɣ ɢ ɩɨɫɬɨɹɧɧɨɣ ɤɪɟɩɢ.  
Ɉɫɧɨɜɧɵɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ, ɦɨɠɧɨ 
ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɝɪɭɩɩɵ: 
1) ɧɟ ɩɨɞɞɚɸɳɢɟɫɹ ɢɡɦɟɧɟɧɢɸ (ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɪɨɞ, 
ɫɟɱɟɧɢɟ ɜɵɪɚɛɨɬɤɢ, ɤɨɬɨɪɨɟ ɜ ɤɚɠɞɨɦ ɤɨɧɤɪɟɬɧɨɦ ɫɥɭɱɚɟ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɵɦ, 
ɭɝɨɥ ɩɚɞɟɧɢɹ ɩɨɪɨɞ ɢ ɞɪ.); 
2) ɩɨɞɞɚɸɳɢɟɫɹ ɢɡɦɟɧɟɧɢɸ (ɝɥɭɛɢɧɚ ɲɩɭɪɨɜ, ɞɢɚɦɟɬɪ ɲɩɭɪɨɜ, ɫɜɨɣɫɬɜɚ 
ȼȼ, ɫɩɨɫɨɛɵ ɡɚɪɹɞɤɢ ɢ ɡɚɛɨɣɤɢ ɲɩɭɪɨɜ, ɜɥɢɹɧɢɟ ɫɤɨɪɨɫɬɢ ɞɟɬɨɧɚɰɢɢ, 
ɬɪɟɳɟɧɨɜɚɬɨɫɬɢ  ɢ ɜɹɡɤɨɫɬɢ ɩɨɪɨɞ, ɢ ɬ.ɞ). 
ȼɫɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɨɩɪɨɫɨɜ ɜɡɪɵɜɧɨɝɨ ɞɟɥɚ ɤɚɤ ɚɧɚɥɢɬɢɱɟɫɤɢɟ, ɬɚɤ ɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɨɥɠɧɵ ɛɚɡɢɪɨɜɚɬɶɫɹ ɧɚ ɮɢɡɢɤɟ ɪɚɡɪɭɲɟɧɢɹ ɝɨɪɧɨɝɨ 
ɦɚɫɫɢɜɚ ɷɧɟɪɝɢɟɣ ɜɡɪɵɜɚ. ɉɨɫɤɨɥɶɤɭ ɛɟɡ ɝɥɭɛɨɤɨɝɨ ɩɨɧɢɦɚɧɢɹ ɢ ɭɱɟɬɚ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɪɚɡɪɭɲɚɟɦɨɣ ɫ ɩɨɦɨɳɶɸ ȼȼ ɫɪɟɞɟ, 
ɧɟɜɨɡɦɨɠɧɨ ɩɪɚɜɢɥɶɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɚɛɨɬ ɬɨ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɥɭɱɟɧɢɟ 
ɞɨɥɠɧɨɝɨ ɷɮɮɟɤɬɚ ɨɬ ɢɯ ɩɪɨɜɟɞɟɧɢɹ. 
ɇɢɠɟ ɪɚɫɫɦɨɬɪɢɦ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɨɫɧɨɜɧɵɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ 
ɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɫɬɜɨɥɨɜ ɩɨɞɞɚɸɳɢɟɫɹ ɢɡɦɟɧɟɧɢɸ, 
ɩɨɫɤɨɥɶɤɭ ɢɦɟɧɧɨ ɨɧɢ ɹɜɥɹɸɬɫɹ ɪɵɱɚɝɨɦ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɡɪɵɜɧɵɯ 
ɪɚɛɨɬ ɞɥɹ ɝɨɪɧɵɯ ɢɧɠɟɧɟɪɨɜ. 
 
 
40 
2.3.1 ȼɥɢɹɧɢɟ ɬɢɩɚ ȼȼ ɢ ɫɤɨɪɨɫɬɢ ɞɟɬɨɧɚɰɢɢ 
 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɜɡɪɵɜɚ, 
ɩɪɨɜɟɞɟɧɧɵɯ Ⱥ.ɇ. Ⱦɪɟɦɢɧɵɦ, [15;16] ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɥɸɛɨɦ ɞɢɚɦɟɬɪɟ 
ɡɚɪɹɞɚ ɭɜɟɥɢɱɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɡɚɪɹɞɚ ρ ɨɬ 1,0 ɞɨ 1,45 ɝ/ɫɦ3 ɩɪɢɜɨɞɢɬ ɤ 
ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɫɤɨɪɨɫɬɢ ɞɟɬɨɧɚɰɢɢ (ɞɨ 6000 ɦ/ɫ). Ɉɞɧɚɤɨ ɩɪɢ 
ɞɚɥɶɧɟɣɲɟɦ ɜɨɡɪɚɫɬɚɧɢɢ ɩɥɨɬɧɨɫɬɢ ɨɬ 1,45 ɞɨ 1,70 ɝ/ɫɦ3 ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɭɜɟɥɢɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɫɧɢɠɚɟɬɫɹ, ɚ ɧɚɱɢɧɚɹ ɫ ɞɢɚɦɟɬɪɚ 100 ɦɦ ɟɟ ɡɧɚɱɟɧɢɹ 
ɫɨɜɩɚɞɚɸɬ. 
ɋɤɨɪɨɫɬɶ ɞɟɬɨɧɚɰɢɢ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɟɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ 
ɞɟɬɨɧɚɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ. ȼ ɨɛɳɟɦ ɜɢɞɟ, ɩɨ ɦɧɟɧɢɸ Ɏ.ɂ. Ʉɭɱɟɪɹɜɨɝɨ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [17]: 
 
)1(2)( 20  nQfD  , ɦ/ɫ, (2.46)  
ɝɞɟ ρ0 – ɩɥɨɬɧɨɫɬɶ ȼȼ; 
Q – ɬɟɩɥɨɬɚ ɜɡɪɵɜɚ; 
n – ɩɨɤɚɡɚɬɟɥɶ ɩɨɥɢɬɪɨɩɵ. 
Ɂɚɪɭɛɟɠɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɟɬɨɧɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ȼȼ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɢɯ ɞɟɬɨɧɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɜɹɡɚɧɵ ɫ 
ɞɢɚɦɟɬɪɨɦ ɡɚɪɹɠɚɟɦɨɝɨ ɲɩɭɪɚ ɢ ɩɥɨɬɧɨɫɬɢ ȼȼ [18;19;20]. 
 
Ɋɢɫɭɧɨɤ 2.2 – ȼɥɢɹɧɢɟ ɞɢɚɦɟɬɪɚ ɡɚɪɹɞɚ ɧɚ ɫɤɨɪɨɫɬɶ ɞɟɬɨɧɚɰɢɢ  
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ɇɚ ɝɪɚɮɢɤɟ (ɪɢɫ. 2.2) ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ, ɫɨɫɬɚɜɥɟɧɧɵɟ ɧɚ ɨɫɧɨɜɟ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɡɚɪɭɛɟɠɧɵɯ ɭɱɟɧɵɯ, ɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɵ ɜɥɢɹɧɢɟ ɜɟɥɢɱɢɧɵ 
ɞɢɚɦɟɬɪɚ ɡɚɪɹɞɚ ɧɚ ɫɤɨɪɨɫɬɶ ɞɟɬɨɧɚɰɢɢ ȼȼ. 
ɗɦɩɢɪɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɤɨɪɨɫɬɢ ɞɟɬɨɧɚɰɢɢ ɧɚ ɨɫɧɨɜɟ 
ɞɚɧɧɵɯ ɡɚɪɭɛɟɠɧɵɯ ɭɱɟɧɵɯ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
Sushil Bhandari:[18] 
 
,23,928 2958,0dD  ɦ/ɫ, (2.47)  
 
Raymond L.Lowrie [19]: 
 
,6,994441,3970754,4015,0 23  dddD
 ɦ/ɫ, (2.48)  
 
Howard L.Hartman [20]: 
 
,3,28813287,8  dD  ɦ/ɫ. (2.49)  
 
Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɜɵɜɟɞɟɧɧɵɯ ɢɡ ɝɪɚɮɢɤɨɜ ɮɨɪɦɭɥ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɛɨɥɶɲɨɣ 
ɞɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ, ɚ ɬɚɤɠɟ ɨɬɫɭɬɫɬɜɢɟ ɜ ɪɚɫɱɟɬɚɯ ɬɚɤɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɤɚɤ ɩɥɨɬɧɨɫɬɶ 
ɡɚɪɹɠɚɧɢɹ, ɤɨɬɨɪɵɣ ɨɤɚɡɵɜɚɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɤɨɪɨɫɬɶ ɞɟɬɨɧɚɰɢɢ. 
ɉɨɷɬɨɦɭ, ɛɨɥɟɟ ɞɨɫɬɨɜɟɪɧɵɦ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɝɪɚɮɢɤɢ, ɩɨɫɬɪɨɟɧɧɵɟ ɩɨ 
ɨɩɵɬɧɵɦ ɞɚɧɧɵɦ ɋ.Ⱥ. Ʉɚɥɹɤɢɧɚ ɢ Ʉ.ɇ. Ʌɚɛɢɧɫɤɨɝɨ [21], ɤɨɬɨɪɵɟ ɜ ɫɜɨɢɯ 
ɪɚɫɱɟɬɚɯ ɭɱɢɬɵɜɚɸɬ ɨɛɚ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɹ. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɞɢɚɦɟɬɪɚ ɲɩɭɪɚ ɨɬ 
ɫɤɨɪɨɫɬɢ ɞɟɬɨɧɚɰɢɢ ȼȼ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
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Ɋɢɫɭɧɨɤ 2.3 – ȼɥɢɹɧɢɟ ɞɢɚɦɟɬɪɚ ɡɚɪɹɞɚ ɧɚ ɫɤɨɪɨɫɬɶ ɞɟɬɨɧɚɰɢɢ ɫ ɭɱɟɬɨɦ ɩɥɨɬɧɨɫɬɢ 
ɡɚɪɹɠɚɧɢɹ [21] 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ Ʉɚɥɹɤɢɧɚ ɋ.Ⱥ. ɢ Ʌɚɛɢɧɫɤɨɝɨ Ʉ.ɇ. 
ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɷɦɩɢɪɢɱɟɫɤɚɹ ɮɨɪɦɭɥɚ, ɜ ɤɨɬɨɪɨɣ ɭɱɬɟɧɨ ɜɥɢɹɧɢɟ ɞɢɚɦɟɬɪɚ ɡɚɪɹɞɚ 
ɢ ɩɥɨɬɧɨɫɬɢ ȼȼ [21]: 
 
,)7080794,11( 46,000057,0  pdD  ɦ/ɫ. (2.50)  
 
ɝɞɟ ρ – ɩɥɨɬɧɨɫɬɶ ȼȼ ɜ ɡɚɪɹɞɟ, ɤɝ/ɦ3; 
d – ɞɢɚɦɟɬɪ ɡɚɪɹɠɚɟɦɨɝɨ ɲɩɭɪɚ, ɦ. 
 
2.3.2 ȼɥɢɹɧɢɟ ɡɚɛɨɣɤɢ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɡɪɵɜɚɧɢɹ 
 
Ɉɞɧɢɦ ɢɡ ɮɚɤɬɨɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɭɫɥɨɜɢɹ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɡɪɵɜɚ 
ɲɩɭɪɨɜɵɯ ɡɚɪɹɞɨɜ ȼȼ, ɹɜɥɹɟɬɫɹ ɜɧɭɬɪɟɧɧɹɹ ɡɚɛɨɣɤɚ ɲɩɭɪɨɜ. ȿɟ ɜɟɥɢɱɢɧɚ ɢ 
ɤɚɱɟɫɬɜɨ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɨɩɪɟɞɟɥɹɸɬ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɲɩɭɪɨɜ (Ʉɂɒ), ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɞɪɨɛɥɟɧɢɹ ɦɚɫɫɢɜɚ, ɚ ɬɚɤɠɟ ɤɨɥɢɱɟɫɬɜɨ 
ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɪɭɞɧɢɱɧɭɸ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɜɡɪɵɜɟ ɩɵɥɢ ɢ ɹɞɨɜɢɬɵɯ ɝɚɡɨɜ [22]. 
ɉɨɷɬɨɦɭ ɪɨɥɶ ɡɚɛɨɣɤɢ ɜ ɩɪɨɰɟɫɫɟ ɜɡɪɵɜɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɝɨɪɧɵɯ ɩɨɪɨɞ ɫɥɟɞɭɟɬ 
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ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɜ ɬɟɫɧɨɣ ɜɡɚɢɦɨɫɜɹɡɢ ɫ ɫɚɦɢɦ ɦɟɯɚɧɢɡɦɨɦ ɜɡɪɵɜɚ ɢ ɜ ɩɟɪɜɭɸ 
ɨɱɟɪɟɞɶ ɫ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɪɚɡɪɭɲɚɟɦɵɣ ɦɚɫɫɢɜ ɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
ɩɪɨɞɭɤɬɨɜ ɞɟɬɨɧɚɰɢɢ ɢ ɭɞɚɪɧɨɣ ɜɨɥɧɵ.  
ɋɨɜɪɟɦɟɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɷɧɟɪɝɢɢ ɜɡɪɵɜɚ 
ɪɚɡɧɨɨɛɪɚɡɧɵ ɢ ɩɪɨɬɢɜɨɪɟɱɢɜɵ. Ɉɞɧɢ ɢɫɫɥɟɞɨɜɚɬɟɥɢ ɩɨɥɚɝɚɸɬ, ɱɬɨ ɨɫɧɨɜɧɵɦ 
ɮɚɤɬɨɪɨɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɡɪɵɜɚ, ɹɜɥɹɟɬɫɹ ɩɨɪɲɧɟɜɨɟ ɞɚɜɥɟɧɢɟ 
ɩɪɨɞɭɤɬɨɜ ɞɟɬɨɧɚɰɢɢ (ɪɚɫɲɢɪɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɞɟɬɨɧɚɰɢɢ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ 
ɤɚɤ ɞɟɣɫɬɜɢɟ ɫɮɟɪɢɱɟɫɤɨɝɨ, ɪɚɫɲɢɪɹɸɳɟɝɨɫɹ ɩɨɪɲɧɹ), ɞɪɭɝɢɟ ɫɱɢɬɚɸɬ, ɱɬɨ 
ɪɚɡɪɭɲɟɧɢɟ ɦɚɫɫɢɜɚ ɩɪɢ ɜɡɪɵɜɟ ɩɪɨɢɫɯɨɞɢɬ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɡɚ ɫɱɟɬ ɞɟɣɫɬɜɢɹ 
ɩɪɹɦɨɣ ɢ ɨɬɪɚɠɟɧɧɨɣ ɭɞɚɪɧɵɯ ɜɨɥɧ. 
ɉɪɨɫɬɪɚɧɫɬɜɨ, ɫɨɨɛɳɚɸɳɟɟ ɡɚɪɹɞɧɭɸ ɤɚɦɟɪɭ ɫɨ ɫɜɨɛɨɞɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɶɸ, ɩɨ ɨɤɨɧɱɚɧɢɢ ɡɚɪɹɠɚɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɩɨɥɧɟɧɨ ɩɥɨɬɧɨɣ 
ɫɪɟɞɨɣ, ɤɨɬɨɪɚɹ ɨɤɚɡɵɜɚɥɚ ɛɵ ɞɨɫɬɚɬɨɱɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɡɪɵɜɭ ɡɚɪɹɞɚ, 
ɩɪɟɩɹɬɫɬɜɭɹ ɛɟɫɩɨɥɟɡɧɨɣ ɭɬɟɱɤɟ ɝɚɡɨɜ ɜɡɪɵɜɚ, ɩɨɧɢɠɟɧɢɸ ɢɯ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 
ɭɩɪɭɝɨɫɬɢ. Ɂɧɚɱɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɡɚɛɨɣɤɢ ɡɚɪɹɞɨɜ ɜɨɡɪɚɫɬɚɟɬ ɬɟɦ ɛɨɥɶɲɟ, ɱɟɦ 
ɦɟɧɶɲɟ ɫɤɨɪɨɫɬɶ ɜɡɪɵɜɱɚɬɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ȼȼ (ɬ.ɟ. ɱɟɦ ɛɨɥɶɲɟ ɩɪɨɦɟɠɭɬɨɤ 
ɜɪɟɦɟɧɢ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɩɪɨɬɟɤɚɟɬ ɪɟɚɤɰɢɹ ɜɡɪɵɜɚ), ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɱɟɦ 
ɦɟɧɶɲɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢ ɛɪɢɡɚɧɬɧɨɫɬɶ ȼȼ. 
ȿɫɥɢ ɡɚɪɹɞ ɜɡɪɵɜɚɟɬɫɹ ɛɟɡ ɡɚɛɨɣɤɢ, ɝɚɡɵ ɜɡɪɵɜɚ, ɢɦɟɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɫɜɨɛɨɞɧɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɫɨɨɛɳɚɸɳɟɝɨ 
ɡɚɪɹɞɧɭɸ ɤɚɦɟɪɭ ɫɨ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ, ɜɫɟ ɠɟ ɜɫɬɪɟɱɚɸɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɬɨɥɛɚ ɜɨɡɞɭɯɚ ɢ ɩɨɬɨɦɭ ɩɪɨɢɡɜɨɞɹɬ ɪɚɡɪɭɲɢɬɟɥɶɧɨɟ 
ɞɟɣɫɬɜɢɟ, ɧɨ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ, ɱɟɦ ɡɚɪɹɞɵ, ɜɡɪɵɜɚɟɦɵɟ ɫ ɡɚɛɨɣɤɨɣ. 
ɉɨɷɬɨɦɭ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɨɞɢɧɚɤɨɜɨɝɨ ɪɚɡɪɭɲɢɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ ɜɟɥɢɱɢɧɵ 
ɡɚɪɹɞɚ, ɜɡɪɵɜɚɟɦɨɝɨ ɛɟɡ ɡɚɛɨɣɤɢ, ɞɨɥɠɧɚ ɛɵɬɶ ɛɨɥɶɲɟ ɜɟɥɢɱɢɧɵ ɡɚɪɹɞɚ, 
ɜɡɪɵɜɚɟɦɨɝɨ ɫ ɡɚɛɨɣɤɨɣ.[ɞɢɩɥɨɦ ɤɢɪɫɚɧɨɜ] 
ɂɫɫɥɟɞɭɹ ɜɥɢɹɧɢɟ ɭɫɥɨɜɢɣ ɜɡɪɵɜɚɧɢɹ ɲɩɭɪɨɜɵɯ ɡɚɪɹɞɨɜ ɧɚ ɩɚɪɚɦɟɬɪɵ 
ɭɞɚɪɧɵɯ ɜɨɥɧ, Ⱥ.ɇ. ɏɚɧɭɤɚɟɜ ɭɫɬɚɧɨɜɢɥ, ɱɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɡɚɛɨɣɤɢ 
ɷɧɟɪɝɢɹ ɜɨɥɧ ɧɚɩɪɹɠɟɧɢɣ ɛɨɥɶɲɟ, ɱɟɦ ɩɪɢ ɜɡɪɵɜɚɧɢɢ ɬɚɤɢɯ ɠɟ ɡɚɪɹɞɨɜ ɛɟɡ 
ɡɚɛɨɣɤɢ. Ɉɛ ɷɬɨɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɞɚɧɧɵɟ ɪɚɛɨɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥ. 2.3 
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[23]. 
Ɍɚɛɥɢɰɚ 2.3–ȼɥɢɹɧɢɟ ɡɚɛɨɣɤɢ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɡɪɵɜɚɧɢɹ 
ɍɫɥɨɜɢɹ 
ɜɡɪɵɜɚɧɢɹ 
ɡɚɪɹɞɨɜ 
Ɇɚɤɫɢɦɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ ɜɨ 
ɮɪɨɧɬɟ 
ɭɞɚɪɧɨɣ ɜɨɥɧɵ, 
ɤɝ/ɫ2 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɞɟɣɫɬɜɢɹ 
ɭɞɚɪɧɨɣ 
ɜɨɥɧɵ, ɦɤɫɟɤ 
Ⱦɥɢɧɚ 
ɭɞɚɪɧɨɣ 
ɜɨɥɧɵ, 
ɦ 
ɍɞɟɥɶɧɵɣ 
ɢɦɩɭɥɶɫ, 
(ɤɝ/ɫɟɤ)/ɦ2 
ɉɥɨɬɧɨɫɬɶ 
ɩɨɬɨɤɚ 
ɷɧɟɪɝɢɢ 
ɤɝɦ/ɦ2 
Ȼɟɡ ɡɚɛɨɣɤɢ 22,50 1500 6,25 185 1200 
ɋ ɜɨɞɹɧɨɣ 
ɡɚɛɨɣɤɨɣ 31,20 1130 5,87 245 2600 
ɋ ɡɚɛɨɣɤɨɣ 
ɢɡ ɛɭɪɨɜɨɣ 
ɦɟɥɨɱɢ 
33,30 1610 8,35 265 3300 
 
ɉɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬ, ɯɢɦɢɱɟɫɤɨɦɭ ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ ɫ 
ɩɪɨɞɭɤɬɚɦɢ ɜɡɪɵɜɚ ɡɚɪɹɞɚ ȼȼ ɢ ɯɚɪɚɤɬɟɪɭ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɩɪɟɩɹɬɫɬɜɭɸɳɟɦɭ 
ɢɫɱɟɡɧɨɜɟɧɢɸ ɢɡ ɲɩɭɪɚ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ ɞɟɬɨɧɚɰɢɢ, ɜɫɟ ɢɫɩɨɥɶɡɭɟɦɵɟ 
ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɬɢɩɵ ɡɚɛɨɣɤɢ ɦɨɠɧɨ ɭɫɥɨɜɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɫɥɟɞɭɸɳɢɟ 
ɝɪɭɩɩɵ [24]: 
Ɂɚɛɨɣɤɚ ɢɡ ɩɥɚɫɬɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɝɥɢɧɹɧɚɹ, ɩɟɫɱɚɧɧɨ-ɝɥɢɧɢɫɬɚɹ ɢ 
ɡɚɛɨɣɤɚ ɢɡ ɫɭɝɥɢɧɤɨɜ). ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜɵɬɚɥɤɢɜɚɸɳɟɦɭ ɞɟɣɫɬɜɢɸ ɩɪɨɞɭɤɬɨɜ 
ɞɟɬɨɧɚɰɢɢ, ɬɚɤɚɹ ɡɚɛɨɣɤɚ ɨɤɚɡɵɜɚɟɬ ɡɚ ɫɱɟɬ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɢɧɟɪɰɢɢ 
ɩɨɤɨɹ ɦɚɫɫɵ ɡɚɛɨɣɤɢ, ɫɢɥ ɬɪɟɧɢɹ ɢ ɫɢɥ ɜɧɭɬɪɟɧɧɟɝɨ ɫɰɟɩɥɟɧɢɹ ɡɚɛɨɟɱɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ. Ⱦɨɫɬɨɢɧɫɬɜɚ: ɞɟɲɟɜɢɡɧɚ, ɞɨɫɬɭɩɧɨɫɬɶ, ɩɪɨɫɬɨɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 
ɇɟɞɨɫɬɚɬɤɢ: ɧɟ ɡɚɳɢɳɚɟɬ ɩɪɢɡɚɛɨɣɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɨɬ ɜɡɪɵɜɨɜ ɝɚɡɚ ɢ ɩɵɥɢ 
ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɩɪɨɞɭɤɬɨɜ ɜɡɪɵɜɚ ɢ ɝɨɪɟɧɢɹ ɡɚɪɹɞɚ ȼȼ; 
Ɂɚɛɨɣɤɚ ɢɡ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɢɧɝɢɛɢɬɨɪɧɵɯ ɩɥɚɫɬɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜɵɬɚɥɤɢɜɚɸɳɟɦɭ ɞɟɣɫɬɜɢɸ ɩɪɨɞɭɤɬɨɜ ɞɟɬɨɧɚɰɢɢ ɬɚɤɚɹ ɡɚɛɨɣɤɚ 
ɨɤɚɡɵɜɚɟɬ ɡɚ ɫɱɟɬ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɢɧɟɪɰɢɢ ɩɨɤɨɹ ɦɚɫɫɵ ɡɚɛɨɣɤɢ, ɫɢɥ 
ɬɪɟɧɢɹ ɢ ɫɢɥ ɜɧɭɬɪɟɧɧɟɝɨ ɫɰɟɩɥɟɧɢɹ ɡɚɛɨɟɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ⱦɨɫɬɨɢɧɫɬɜɚ: 
Ⱦɨɫɬɭɩɧɨɫɬɶ, ɩɪɨɫɬɨɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɧɚɞɟɠɧɚɹ ɡɚɳɢɬɚ ɩɪɢɡɚɛɨɣɧɨɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ ɨɬ ɜɡɪɵɜɨɜ ɢ ɜɫɩɵɲɟɤ ɦɟɬɚɧɚ ɢ ɩɵɥɢ. ɉɨɜɵɲɟɧɧɚɹ ɡɚɩɢɪɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ, ɩɨɜɵɲɟɧɢɟ Ʉɂɒ. ɋɧɢɠɚɟɬ ɜɵɛɪɨɫ ɜ ɜɵɪɚɛɨɬɤɟ ɬɨɤɫɢɱɧɵɯ 
ɜɟɳɟɫɬɜ. ɇɟɞɨɫɬɚɬɤɢ: ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ; 
Ɂɚɛɨɣɤɚ ɢɡ ɫɵɩɭɱɢɯ ɦɚɬɟɪɢɚɥɨɜ (ɩɟɫɱɚɧɚɹ ɢ ɡɚɛɨɣɤɚ ɢɡ ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɝɨ 
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ɞɨɦɟɧɧɨɝɨ ɲɥɚɤɚ). Ɉɧɚ ɨɤɚɡɵɜɚɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɨɞɭɤɬɚɦ ɞɟɬɨɧɚɰɢɢ ɬɨɥɶɤɨ 
ɡɚ ɫɱɟɬ ɢɧɟɪɰɢɢ ɫɜɨɟɣ ɦɚɫɫɵ ɢ ɫɢɥ ɬɪɟɧɢɹ. Ⱦɨɫɬɨɢɧɫɬɜɨ: ɞɨɫɬɭɩɧɨɫɬɶ, ɩɪɨɫɬɨɬɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɇɟɞɨɫɬɚɬɤɢ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɟɭɞɨɛɫɬɜɚ ɩɪɢ ɩɨɦɟɳɟɧɢɢ 
ɡɚɛɨɣɤɢ ɜ ɲɩɭɪɵ. 
ɀɢɞɤɚɹ ɡɚɛɨɣɤɚ ɢɦɟɟɬ ɞɜɟ ɪɚɡɧɨɜɢɞɧɨɫɬɢ: ɩɨɥɧɭɸ ɡɚɥɢɜɤɭ ɲɩɭɪɨɜ ɜɨɞɨɣ 
ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚɩɨɥɧɟɧɧɵɯ ɜɨɞɨɣ ɢɥɢ ɪɚɫɬɜɨɪɚɦɢ ɫɦɚɱɢɜɚɬɟɥɟɣ 
ɩɥɚɫɬɢɤɚɬɨɜɵɯ ɚɦɩɭɥ. ɉɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ, ɨɤɚɡɵɜɚɟɦɵɦ ɩɪɨɞɭɤɬɚɦ ɞɟɬɨɧɚɰɢɢ, 
ɡɚɛɨɣɤɚ ɷɬɨɝɨ ɬɢɩɚ ɡɚɧɢɦɚɟɬ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɩɨɥɨɠɟɧɢɟ ɦɟɠɞɭ ɡɚɛɨɣɤɚɦɢ ɢɡ 
ɩɥɚɫɬɢɱɧɵɯ ɢ ɠɢɞɤɢɯ ɦɚɬɟɪɢɚɥɨɜ. Ⱦɨɫɬɨɢɧɫɬɜɚ: ɞɟɲɟɜɢɡɧɚ, ɩɪɨɫɬɨɬɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɞɨɫɬɭɩɧɨɫɬɶ, ɫɧɢɠɚɟɬ ɜɵɛɪɨɫ ɜ ɜɵɪɚɛɨɬɤɢ ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ. 
ɇɟɞɨɫɬɚɬɤɢ: ɠɢɞɤɨɫɬɶ ɦɨɠɟɬ ɜɵɬɟɤɚɬɶ ɢɡ ɲɩɭɪɨɜ ɢ ɚɦɩɭɥ ɩɨɫɥɟ ɡɚɪɹɠɚɧɢɹ, ɜ 
ɷɬɨɦ ɫɥɭɱɚɟ ɡɚɪɹɞɵ ɨɫɬɚɸɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɛɟɡ ɡɚɛɨɣɤɢ, ɱɬɨ ɤɚɬɟɝɨɪɢɱɟɫɤɢ 
ɧɟɞɨɩɭɫɬɢɦɨ. ɇɟɨɛɯɨɞɢɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɩɵɠ ɢɡ ɩɥɚɫɬɢɱɧɨɝɨ ɡɚɛɨɟɱɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ. 
Ɂɚɛɨɣɤɚ ɲɩɭɪɨɜ ɩɪɨɛɤɚɦɢ ɢɡ ɬɜɟɪɞɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɞɟɪɟɜɚ, ɩɥɚɫɬɦɚɫɫɵ). 
ɍɞɟɪɠɚɧɢɟ ɩɪɨɞɭɤɬɨɜ ɞɟɬɨɧɚɰɢɢ ɜ ɡɚɪɹɞɧɨɣ ɤɚɦɟɪɟ ɩɪɢ ɬɚɤɨɣ ɡɚɛɨɣɤɟ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɡɚ ɫɱɟɬ ɪɚɫɤɥɢɧɢɜɚɧɢɹ ɩɪɨɛɨɤ ɜ ɭɫɬɶɹɯ ɲɩɭɪɨɜ, ɤ 
ɷɬɨɦɭ ɬɢɩɭ ɡɚɛɨɣɤɢ ɬɚɤɠɟ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɡɚɛɨɣɤɭ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ. 
Ɂɚɛɨɣɤɚ ɲɩɭɪɨɜ ɪɚɫɬɜɨɪɚɦɢ ɛɵɫɬɪɨɬɜɟɪɞɟɸɳɢɯ ɜɹɠɭɳɢɯ ɜɟɳɟɫɬɜ. Ɍɚɤɚɹ 
ɡɚɛɨɣɤɚ ɨɤɚɡɵɜɚɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɵɬɚɥɤɢɜɚɸɳɟɦɭ ɞɟɣɫɬɜɢɸ ɩɪɨɞɭɤɬɨɜ 
ɞɟɬɨɧɚɰɢɢ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɡɚ ɫɱɟɬ ɫɢɥ ɫɰɟɩɥɟɧɢɹ ɡɚɛɨɟɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫɨ 
ɫɬɟɧɤɚɦɢ ɲɩɭɪɚ. Ⱦɨɫɬɨɢɧɫɬɜɚ: ɧɚɞɟɠɧɨɫɬɶ ɡɚɩɢɪɚɧɢɹ ɡɚɪɹɞɧɨɣ ɤɚɦɟɪɵ ɲɩɭɪɚ, 
ɩɨɜɵɲɟɧɢɢ Ʉɂɒ. ɇɟɞɨɫɬɚɬɤɢ: ɩɨɜɵɲɟɧɧɚɹ ɫɬɨɢɦɨɫɬɶ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ 
ɫɥɨɠɧɨ, ɬɪɟɛɭɟɬ ɛɨɥɶɲɟ ɜɪɟɦɟɧɢ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɜɡɪɵɜɚɧɢɹ. 
Ʉɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɡɚɛɨɣɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɰɢɥɢɧɞɪ ɫɨɫɬɨɹɳɢɣ ɢɡ 
ɞɜɨɣɧɨɣ ɷɥɚɫɬɢɱɧɨɣ ɨɛɨɥɨɱɤɢ. ȼɨ ɜɧɭɬɪɟɧɧɸɸ ɨɛɨɥɨɱɤɭ ɜɦɨɧɬɢɪɨɜɚɧ 
ɡɚɩɢɪɚɸɳɢɣ ɤɥɚɩɚɧ. ɉɪɨɫɬɪɚɧɫɬɜɨ ɦɟɠɞɭ ɞɜɨɣɧɵɯ ɨɛɨɥɨɱɟɤ ɡɚɩɨɥɧɟɧɨ 
ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɦ ɧɚɩɨɥɧɢɬɟɥɟɦ (ɫɨɥɶ, ɢɧɝɢɛɢɬɨɪ ɢ ɬ.ɞ.). ɑɟɪɟɡ ɤɥɚɩɚɧ ɜ 
ɨɛɨɥɨɱɤɭ ɧɚɝɧɟɬɚɟɬɫɹ ɜɨɞɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɤɨɬɨɪɚɹ ɪɚɫɤɥɢɧɢɜɚɟɬ ɡɚɛɨɣɤɭ ɜ 
ɲɩɭɪɟ. Ⱦɨɫɬɨɢɧɫɬɜɚ: ɧɚɞɟɠɧɨɫɬɶ ɡɚɩɢɪɚɧɢɹ ɡɚɪɹɞɧɨɣ ɤɚɦɟɪɵ ɲɩɭɪɚ, 
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ɩɨɜɵɲɟɧɢɟ Ʉɂɒ. ɇɟɞɨɫɬɚɬɤɢ: ɩɨɜɵɲɟɧɧɚɹ ɫɬɨɢɦɨɫɬɶ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ 
ɫɥɨɠɧɨ, ɬɪɟɛɭɟɬ ɛɨɥɶɲɟ ɜɪɟɦɟɧɢ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɜɡɪɵɜɚɧɢɹ. 
Ʉɚɱɟɫɬɜɨ ɜɧɭɬɪɟɧɧɟɣ ɡɚɛɨɣɤɢ ɲɩɭɪɨɜ ɩɪɟɠɞɟ ɜɫɟɝɨ ɡɚɜɢɫɢɬ ɨɬ 
ɩɪɢɦɟɧɹɟɦɨɝɨ ɡɚɛɨɟɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɂɫɫɥɟɞɨɜɚɧɢɹɦɢ ɪɹɞɚ ɭɱɟɧɵɯ 
ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜɟɥɢɱɢɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɩɪɢɯɨɞɹɳɟɝɨɫɹ ɧɚ ɟɞɢɧɢɰɭ ɩɥɨɳɚɞɢ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɡɚɛɨɣɤɢ ɨɞɢɧɚɤɨɜɨɣ ɞɥɢɧɵ ɩɨ ɢɡɝɨɬɨɜɥɟɧɧɨɣ ɢɡ 
ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢɡɦɟɧɹɟɬɫɹ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ. 
Ɂɧɚɱɢɬɟɥɶɧɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɸɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɩɪɨɰɟɫɫɚ ɜɡɪɵɜɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɩɨɪɨɞ, ɜɵɩɨɥɧɟɧɧɵɟ ɂ. Ʉɨɬɚ. ɋ ɩɨɦɨɳɶɸ 
ɫɤɨɪɨɫɬɧɨɣ  ɤɢɧɨɫɴɟɦɤɢ ɨɧ ɭɫɬɚɧɨɜɢɥ, ɱɬɨ ɩɪɢ ɜɡɪɵɜɟ ɜɪɟɦɹ ɧɚɱɚɥɚ ɨɬɪɵɜɚ ɢ 
ɫɞɜɢɠɟɧɢɹ ɩɨɪɨɞ ɩɨɫɥɟ ɢɧɢɰɢɢɪɨɜɚɧɢɹ ɡɚɪɹɞɨɜ ɜ 30 -40 ɪɚɡ ɩɪɟɜɵɲɚɟɬ ɜɪɟɦɹ 
ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɹɦɨɣ ɢ ɨɬɪɚɠɟɧɧɵɯ ɭɞɚɪɧɵɯ ɜɨɥɧ. Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɫɜɨɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɂ. Ʉɨɬɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɡɧɚɱɟɧɢɟ ɡɚɛɨɣɤɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɪɚɡɪɭɲɟɧɢɹ ɦɚɫɫɢɜɚ ɜɫɩɭɱɢɜɚɸɳɢɦ ɞɟɣɫɬɜɢɟɦ ɜɡɪɵɜɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɵɫɨɤɨɟ 
ɞɚɜɥɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɞɟɬɨɧɚɰɢɢ ɜ ɲɩɭɪɚɯ ɢ ɜ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɟɬɢ ɬɪɟɳɢɧ ɞɨɥɠɧɨ 
ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɜ ɬɟɱɟɧɢɟ ɫɪɚɜɧɢɬɟɥɶɧɨ ɛɨɥɶɲɨɝɨ ɩɪɨɦɟɠɭɬɤɚ ɜɪɟɦɟɧɢ [23]. 
ɉɨ ɦɧɟɧɢɸ Ƚ.ɉ. Ⱦɟɦɢɞɸɤɚ, ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶ ɤɚɠɞɨɣ ɫɪɟɞɵ ɜɡɪɵɜɭ 
ɡɚɪɹɞɚ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɤɭɛɭ Ʌɇɋ ɡɚɪɹɞɚ, ɩɪɢɱɟɦ ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ q1 ɡɚɜɢɫɢɬ ɨɬ ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɜɡɪɵɜɚɟɦɨɣ ɫɪɟɞɵ. 
ɇɚɢɥɭɱɲɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɡɪɵɜɚ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɚ ɩɪɢ ɪɚɜɟɧɫɬɜɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɡɚɛɨɣɤɢ ɢ ɜɡɪɵɜɚɟɦɨɣ ɫɪɟɞɵ, ɬ.ɟ. ɩɪɢ ɭɫɥɨɜɢɢ [25]: 
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ɝɞɟ q1’ ɢ q1 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ ɞɥɹ ɦɚɬɟɪɢɚɥɚ ɡɚɛɨɣɤɢ ɢ ɞɥɹ 
ɜɡɪɵɜɚɟɦɨɣ ɫɪɟɞɵ; 
B – ɧɟɨɛɯɨɞɢɦɚɹ ɥɢɧɟɣɧɚɹ ɜɟɥɢɱɢɧɚ ɡɚɛɨɣɤɢ, ɦ; 
w – Ʌɇɋ ɡɚɪɹɞɚ, ɦ. 
Ɉɬɫɸɞɚ, ɧɟɨɛɯɨɞɢɦɚɹ ɜɟɥɢɱɢɧɚ ɡɚɛɨɣɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ [25]: 
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3
'
1
1
q
q
wB  ,ɦ. (2.52)  
 
Ɍɚɛɥɢɰɚ 2.4 – Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ 
ɫɜɨɣɫɬɜ ɫɪɟɞɵ [25] 
ɋɪɟɞɚ 
Ɏɨɪɦɭɥɚ Ʌɟɛɪɟɧɚ Ɏɨɪɦɭɥɚ Ƚɚɭɡɟɪɚ 
PwL  383,1
 
3wcL 
 
ȼȼ – ɩɨɪɨɯ 
P  
ɉɨɪɨɯ 
 P83,1  
Ⱥɦɦɨɧɢɬ 
 P83,1  
Ⱥɦɦɨɧɚɥ 
ɫ  
ɋɜɟɠɟɧɚɫɵɩɚɧɧɚɹ ɪɵɯɥɚɹ ɡɟɦɥɹ 0,40 0,70 0,50 0,51 
ɀɟɥɬɨɜɚɬɚɹ ɩɟɫɱɚɧɚɹ ɡɟɦɥɹ 0,78 1,43 0,95 – 
Ɂɟɦɥɹ ɫ ɩɟɫɤɨɦ ɢ ɝɪɚɜɢɟɦ 0,79 1,45 0,98 – 
Ɋɚɫɬɢɬɟɥɶɧɚɹ ɡɟɦɥɹ 0,89 1,63 1,10 0,93 
ɉɥɨɬɧɵɣ ɱɢɫɬɵɣ ɩɟɫɨɤ 0,99 1,81 1,20 – 
ȼɥɚɠɧɵɣ ɩɟɫɨɤ 1,04 1,90 1,27 1,23 
Ʉɪɟɩɤɢɣ ɩɟɫɨɤ (ɫɭɝɥɢɧɨɤ) 1,05 1,92 1,29 1,05 
Ɂɟɦɥɹ, ɫɦɟɲɚɧɧɚɹ ɫ ɤɚɦɧɹɦɢ 1,11 2,03 1,36 – 
Ʉɪɟɩɤɚɹ ɫɢɧɹɹ ɝɥɢɧɚ 1,12 2,05 1,37 1,17 
ɉɟɫɱɚɧɚɹ ɝɥɢɧɚ (ɫɭɝɥɢɧɨɤ) 1,12 2,05 1,37 1,17 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥ. 2.4 
ɋɪɟɞɚ 
Ɏɨɪɦɭɥɚ Ʌɟɛɪɟɧɚ Ɏɨɪɦɭɥɚ Ƚɚɭɡɟɪɚ 
PwL  383,1
 
3wcL 
 
ȼȼ – ɩɨɪɨɯ 
P
 
ɉɨɪɨɯ 
 P83,1  
Ⱥɦɦɨɧɢɬ 
 P83,1  
Ⱥɦɦɨɧɚɥ 
ɫ  
ɏɪɹɳɟɜɚɬɵɣ ɝɪɭɧɬ 1,13 2,07 1,38 1,29 
ɋɵɩɭɱɢɣ ɩɟɫɨɤ 1,18 2,16 1,44 – 
Ƚɥɢɧɚ ɫ ɫɭɩɟɫɤɨɦ ɢ ɤɚɦɟɧɢɫɬɵɣ 
ɝɪɭɧɬ 1,22 2,23 1,50 – 
ɋɢɧɹɹ ɝɥɢɧɚ ɫ ɝɨɥɵɲɚɦɢ 1,33 2,44 1,64 – 
ɉɟɫɨɤ ɫ ɬɜɟɪɞɵɦɢ ɤɨɦɶɹɦɢ 
ɫɭɩɟɫɤɚ 1,34 2,46 1,65 – 
ɑɪɟɡɜɵɱɚɣɧɨ ɤɪɟɩɤɚɹ ɝɥɢɧɚ 1,55 2,84 1,90 1,65 
ɋɤɚɥɚ ɢɡɜɟɫɬɤɨɜɚɹ ɛɟɡ ɬɪɟɳɢɧ 1,76 3,22 1,77-2,04 1,86 
ɋɤɚɥɚ ɝɪɚɧɢɬɧɚɹ ɢɥɢ ɝɧɟɣɫɨɜɚɹ 2,09 3,82 2,10-2,56 2,20 
ɉɥɨɯɚɹ ɤɚɦɟɧɧɚɹ ɤɥɚɞɤɚ 1,02 1,87 1,06-1,25 – 
ɉɨɫɪɟɞɫɬɜɟɧɧɚɹ ɤɚɦɟɧɧɚɹ ɤɥɚɞɤɚ 1,22 2,23 1,23-1,50 – 
ɏɨɪɨɲɚɹ ɤɥɚɞɤɚ 1,76 3,22 1,77-2,15 – 
Ɉɱɟɧɶ ɯɨɪɨɲɚɹ ɤɥɚɞɤɚ ɧɚ ɰɟɦɟɧɬɟ 1,97 3,61 1,98-2,40 2,07 
Ʉɚɦɟɧɧɚɹ ɤɥɚɞɤɚ ɪɢɦɫɤɨɣ 
ɩɨɫɬɪɨɣɤɢ ɢɡ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɤɚɦɧɹ 
ɧɚ ɰɟɦɟɧɬɟ 
2,31 4,23 2,33-2,82 2,43 
ɏɨɪɨɲɢɣ ɰɟɦɟɧɬɧɨ-ɝɪɚɧɢɬɧɵɣ 
ɛɟɬɨɧ 2,94 5,40 2,96-360 3,15 
Ʌɟɞ ɜ ɜɨɞɟ – – – 0,85 
ɋɩɟɤɲɚɹɫɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɫɬɪɭɠɤɚ – – – 3,75 
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Ɏɨɪɦɭɥɵ, ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɜɟɥɢɱɢɧɵ ɡɚɛɨɣɤɢ 
ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɧɵ ɜ ɬɚɛɥ. 2.5 
Ɍɚɛɥɢɰɚ 2.5 – Ɏɨɪɦɭɥɵ ɞɥɹ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨɣ ɜɟɥɢɱɢɧɵ ɡɚɛɨɣɤɢ [25] 
ɉɨɤɚɡɚɬɟɥɶ ɜɵɛɪɨɫɚ      n=1 n>1 n<1 
Ɂɟɦɥɹɧɵɟ 
ɝɪɭɧɬɵ 
ɋ 
ɡɚɛɨɣ
ɤɨɣ 
ɉɨɪɨɯ 3
'
1
1
q
q
wB   3
'
1
1 )(nf
q
q
wB   3
'
1
125,1
q
q
wB   
Ȼɪɢɡɚɧɬɧɵɣ ȼȼ wB   wnrB   3
'
1
125,1
q
q
wB   
Ȼɟɡ 
ɡɚɛɨɣ
ɤɢ 
ɉɨɪɨɯ wB 2  3 )(22 nfwwB n   wB 2  
Ȼɪɢɡɚɧɬɧɵɣ ȼȼ wB 5,1  wnrB   wB 5,1  
Ʉɥɚɞɤɚ, 
ɛɟɬɨɧ, 
ɫɤɚɥɚ 
ɋ 
ɡɚɛɨɣ
ɤɨɣ 
ɉɨɪɨɯ wB 5,1  3 )(5,15,1 nfwwB n   wB 5,1  
Ȼɪɢɡɚɧɬɧɵɣ ȼȼ wB   wnrB   wnrB   
Ȼɟɡ 
ɡɚɛɨɣ
ɤɢ 
ɉɨɪɨɯ ɇɟ ɩɪɢɦɟɧɹɸɬɫɹ 
Ȼɪɢɡɚɧɬɧɵɣ ȼȼ wB   wnrB   wnrB   
 
Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɡɚɛɨɣɤɢ Ʉ. ɏɢɧɨ ɫɱɢɬɚɟɬ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɥɧɨɬɵ 
ɞɟɬɨɧɚɰɢɢ ɡɚɪɹɞɚ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨ ɮɪɨɧɬɟ 
ɞɟɬɨɧɚɰɢɨɧɧɨɣ ɜɨɥɧɵ, ɡɚ ɫɱɟɬ ɱɟɝɨ ɞɨɫɬɢɝɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ 
ɞɟɣɫɬɜɢɹ ɭɞɚɪɧɨɣ ɜɨɥɧɵ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɢɧɵ ɡɚɛɨɣɤɢ Ʉ. 
ɏɢɧɨ ɪɟɤɨɦɟɧɞɭɟɬ ɫɥɟɞɭɸɳɭɸ ɮɨɪɦɭɥɭ:[23] 
 
,
3
212
6
1
WɊl ɞ
ɪ
ɡ 











  ,ɦ. 
(2.53)  
 
ɝɞɟ lɡ –ɞɥɢɧɚ ɡɚɛɨɣɤɢ, ɦ; 
ıɪ –ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɨɪɨɞɵ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɤɝ/ɦ2; 
Ɋɞ –ɞɟɬɨɧɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɲɩɭɪɟ, ɤɝ/ɦ2;  
W –ɥ.ɧ.ɫ, ɪɚɜɧɚɹ ɝɥɭɛɢɧɟ ɩɨɥɧɨɣ ɜɨɪɨɧɤɢ ɨɬɪɵɜɚ, ɦ. 
Ɏɨɪɦɭɥɚ Ʉ. ɏɢɧɨ ɧɟ ɭɱɢɬɵɜɚɟɬ ɤɚɱɟɫɬɜɚ ɡɚɛɨɟɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɨɬ 
ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɢɬ ɜɟɥɢɱɢɧɚ lɡ, ɱɬɨ ɫɢɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɬɨɱɧɨɫɬɢ ɪɚɫɱɟɬɚ 
ɞɥɢɧɵ ɡɚɛɨɣɤɢ. 
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ɂ.ɂ. Ƚɨɝɢɱɟɜ ɩɪɢɲɟɥ ɤ ɜɵɜɨɞɭ, ɱɬɨ ɡɚɛɨɣɤɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɜɨ 
ɜɫɟɯ ɫɥɭɱɚɹɯ, ɧɨ ɨɫɨɛɟɧɧɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɜ ɩɨɪɨɞɚɯ ɞɨ 
ɫɪɟɞɧɟɣ ɤɪɟɩɨɫɬɢ ɜɤɥɸɱɢɬɟɥɶɧɨ. ɉɪɢ ɷɬɨɦ ɜ ɤɚɱɟɫɬɜɟ ɦɚɬɟɪɢɚɥɚ ɡɚɛɨɣɤɢ ɥɭɱɲɟ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɵɩɭɱɢɣ ɤɪɭɩɧɨɡɟɪɧɢɫɬɵɣ ɩɟɫɱɚɧɢɤ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɥɢɧɵ 
ɡɚɛɨɣɤɢ ɢɦ ɩɪɟɞɥɨɠɟɧɚ ɮɨɪɦɭɥɚ: [23] 
 
,
2
2
1

 ȼȼɡ ll ,ɦ. (2.54)  
 
ɝɞɟ lȼȼ –ɞɥɢɧɚ ɡɚɪɹɞɚ, ɦ; 
υ1 –ɫɤɨɪɨɫɬɶ ɭɞɚɪɧɨɣ ɜɨɥɧɵ ɜ ɦɚɬɟɪɢɚɥɟ ɡɚɛɨɣɤɢ, ɦ/ɫɟɤ; 
υ2 –ɫɤɨɪɨɫɬɶ ɞɟɬɨɧɚɰɢɢ, ɦ/ɫɟɤ. 
Ȼɨɥɟɟ ɬɨɱɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɣ ɜɟɥɢɱɢɧɵ 
ɡɚɛɨɣɤɢ ɩɪɟɞɥɨɠɟɧɵ Ⱥ.ɋ. Ɍɚɲɤɢɧɨɜɵɦ [26]: 
Ⱦɥɹ ɫɩɥɨɲɧɨɝɨ ɤɨɥɨɧɤɨɜɨɝɨ ɡɚɪɹɞɚ ɞɥɢɧɚ ɡɚɛɨɣɤɢ: 
-ɩɪɢ ɜɟɞɟɧɢɢ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɫ ɩɟɪɟɛɭɪɨɦ: 
 
,3,11 5,05,075,0  ɫɪɩɡ ldll  ɦ; (2.55)  
 
-ɩɪɢ ɜɟɞɟɧɢɢ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɛɟɡ ɩɟɪɟɛɭɪɚ: 
 
,3,11 5,05,075,0  ɫɪɡ ldl
 
ɦ; (2.56)  
 
-ɩɪɢ ɧɚɥɢɱɢɢ ɧɟɞɨɛɭɪɚ 
 
  ,2520 cɡ dl  ɦ; (2.57)  
 
ɝɞɟ D-ɩɥɨɬɧɨɫɬɶ ȼȼ, ɝ/ɫɦ3; 
dc-ɞɢɚɦɟɬɪ ɫɤɜɚɠɢɧ, ɦ; 
lcp-ɫɪɟɞɧɢɣ ɪɚɡɦɟɪ ɫɬɪɭɤɬɭɪɧɨɝɨ ɛɥɨɤɚ ɜ ɦɚɫɫɢɜɟ, ɦ; 
l
 ɩ-ɞɥɢɧɚ ɩɟɪɟɛɭɪɚ, ɦ. 
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Ⱦɥɹ ɪɚɫɫɪɟɞɨɬɨɱɟɧɧɨɝɨ ɡɚɪɹɞɚ ɞɥɢɧɚ ɡɚɛɨɣɤɢ [26]: 
 
,1
. 


  
ɫкɜ
ɩɪ
ɡɪɡ L
l
ll ɦ; (2.58)  
 
ɝɞɟ lɡ - ɞɥɢɧɚ ɡɚɛɨɣɤɢ ɞɥɹ ɫɩɥɨɲɧɨɝɨ ɤɨɥɨɧɤɨɜɨɝɨ ɡɚɪɹɞɚ, ɦ;  
l
 np-ɫɭɦɦɚɪɧɚɹ ɞɥɢɧɚ ɩɪɨɦɟɠɭɬɤɨɜ, ɦ. 
ɉɨ ɦɧɟɧɢɸ ɗ.Ɉ. Ɇɢɧɞɟɥɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɣ ɞɥɢɧɵ ɡɚɛɨɣɤɢ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɫɥɨɜɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ 
ɜɡɪɵɜɚ [23]. 
Ɏɨɪɦɭɥɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɣ ɞɥɢɧɵ ɡɚɛɨɣɤɢ ɤɚɤ ɩɪɢ ɩɪɹɦɨɦ, 
ɬɚɤ ɢ ɩɪɢ ɨɛɪɚɬɧɨɦ ɢɧɢɰɢɢɪɨɜɚɧɢɢ ɡɚɪɹɞɨɜ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
 
63 22
2)(
ɬɪɡɞ
ȼȼɪɞ
ɡɚɛ
PltPdL 
 
,
ɦ; (2.59)  
 
ɝɞɟ ȕ – ɨɩɪɟɞɟɥɟɧɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɩɭɬɟɦ, ɢ ɪɚɜɧɨ: ɞɥɹ ɡɚɛɨɣɤɢ ɢɡ 
ɩɥɚɫɬɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 0,47, ɞɥɹ ɡɚɛɨɣɤɢ ɢɡ ɡɟɪɧɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ 0,54; 
Ɋ – ɫɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɞɟɬɨɧɚɰɢɢ ɜ ɲɩɭɪɟ, ɤɝ/ɦ2; 
d – ɞɢɚɦɟɬɪ ɲɩɭɪɚ, ɦ; 
Uɞ – ɫɤɨɪɨɫɬɶ ɞɟɬɨɧɚɰɢɢ ȼȼ ɜ ɡɚɪɹɞɟ, ɦ/ɫ; 
Ɂɧɚɤɢ + ɢ - – ɨɬɧɨɫɹɬɫɹ ɤ ɫɥɭɱɚɸ ɩɪɹɦɨɝɨ ɢɧɢɰɢɢɪɨɜɚɧɢɹ ɢ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɛɪɚɬɧɨɝɨ; 
Lɜɜ – ɞɥɢɧɚ ɡɚɪɹɞɚ, ɦ; 
Ȗɡ – ɨɛɴɟɦɧɵɣ ɜɟɫ ɡɚɛɨɟɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɤɝ/ɦ3; 
Ĳɬɪ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɢɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɡɚɛɨɟɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɤɝ/ɦ2; 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɜɵɛɪɚɧɚ ɮɨɪɦɭɥɚ ȼ.ɂ. Ɍɟɪɟɧɬɶɟɜɚ ɢ 
Ɉ.ɂ. Ⱥɤɫɟɧɨɜɚ [27]: 
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5,0
341,1 







Pp
EWL 
,
ɦ; (2.60)  
 
ɝɞɟ ȿ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɩɨɪɨɞɵ, ɤɝ/ɫɦ2; 
ρ – ɭɞɟɥɶɧɚɹ ɦɚɫɫɚ ɩɨɪɨɞɵ, ɤɝ/ɦ3; 
ρ3 – ɭɞɟɥɶɧɚɹ ɦɚɫɫɚ ɦɚɬɟɪɢɚɥɚ ɡɚɛɨɣɤɢ, ɤɝ/ɦ3; 
Ɋ – ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɨɜ ɜɡɪɵɜɚ ɧɚ ɬɨɪɟɰ ɡɚɛɨɣɤɢ, ɤɝ/ɫɦ2. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɫɟ ɭɱɟɧɵɟ ɫɯɨɞɹɬɫɹ ɜɨ ɦɧɟɧɢɢ, ɱɬɨ ɤɚɱɟɫɬɜɟɧɧɚɹ ɢ 
ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɢɧɵ ɡɚɛɨɣɤɚ ɲɩɭɪɚ ɜɫɟɝɞɚ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ 
ɭɫɥɨɜɢɣ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɜɡɪɵɜɚ. 
 
4.3.3 ȼɡɪɵɜɧɨɣ ɜɪɭɛ 
 
Ƚɥɚɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɢɤɢ ɢ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ ɧɚ ɩɪɨɯɨɞɤɟ ɜɵɪɚɛɨɬɨɤ ɛɭɪɨɜɡɪɵɜɧɵɦ ɫɩɨɫɨɛɨɦ, 
ɧɚɪɹɞɭ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɝɥɭɛɢɧɵ ɡɚɯɨɞɤɢ, ɹɜɥɹɸɬɫɹ ɩɨɜɵɲɟɧɢɟ Ʉɂɒ, ɫɧɢɠɟɧɢɟ 
ɪɚɡɜɚɥɚ ɩɨɪɨɞɵ ɢ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɧɚ ɤɪɟɩɶ 
ɜɵɪɚɛɨɬɨɤ ɩɪɢ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɦ ɫɨɫɬɚɜɟ ɝɨɪɧɨɣ 
ɦɚɫɫɵ. Ʉɨɦɩɥɟɤɫɧɨɟ ɪɟɲɟɧɢɟ ɞɚɧɧɵɯ ɡɚɞɚɱ ɜɨɡɦɨɠɧɨ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ 
ɷɮɮɟɤɬɢɜɧɵɯ ɜɡɪɵɜɧɵɯ ɜɪɭɛɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɨɫɥɚɛɥɟɧɢɟ ɬɪɟɳɢɧɚɦɢ 
ɦɚɫɫɢɜɚ, ɚ ɩɨɥɧɨɟ ɪɚɡɪɭɲɟɧɢɟ ɫ ɜɵɧɨɫɨɦ ɦɚɬɟɪɢɚɥɚ ɞɨ ɧɚɱɚɥɚ ɫɦɟɳɟɧɢɹ ɫɪɟɞɵ 
ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɡɚɪɹɞɨɜ ɫɦɟɠɧɵɯ ɫ ɜɪɭɛɨɜɵɦɢ. 
ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɜɪɭɛɨɜ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɟɠɢɦɨɦ 
ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɚɫɫɢɜɚ, ɩɪɢɜɨɞɹɳɟɝɨ ɤ ɟɝɨ 
ɪɚɡɪɭɲɟɧɢɸ, ɱɬɨ ɢ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɟɝɨ ɤɨɧɫɬɪɭɤɰɢɸ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɫɜɨɛɨɞɧɨɣ 
ɩɨɥɨɫɬɢ ɜɚɠɧɵ ɢ ɤɢɧɟɦɚɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɜɪɭɛɚ. 
ȼɡɪɵɜɧɵɟ ɜɪɭɛɵ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɞɜɟ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ: 
ɚ) ɧɚɤɥɨɧɧɵɟ ɜɪɭɛɵ, ɫ ɧɚɤɥɨɧɧɵɦɢ ɲɩɭɪɚɦɢ, ɨɛɪɚɡɭɟɦɵɟ ɲɩɭɪɚɦɢ, 
ɩɪɨɛɭɪɟɧɧɵɦɢ ɩɨɞ ɨɫɬɪɵɦ ɭɝɥɨɦ ɤ ɡɚɛɨɸ; 
ɛ) ɩɪɹɦɵɟ ɜɪɭɛɵ, ɨɛɪɚɡɭɟɦɵɟ ɲɩɭɪɚɦɢ, ɩɪɨɛɭɪɟɧɧɵɦɢ ɩɚɪɚɥɥɟɥɶɧɨ ɞɪɭɝ 
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ɞɪɭɝɭ ɩɨɞ ɩɪɹɦɵɦ ɭɝɥɨɦ ɤ ɡɚɛɨɸ (ɲɩɭɪɵ ɩɚɪɚɥɥɟɥɶɧɵ ɞɪɭɝ ɞɪɭɝɭ). 
ɇɢɠɟ ɩɪɢɜɟɞɟɧ ɫɩɢɫɨɤ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɯ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ 
ɤɨɧɫɬɪɭɤɰɢɣ ɜɡɪɵɜɧɵɯ ɜɪɭɛɨɜ. 
ɉɢɪɚɦɢɞɚɥɶɧɵɣ ɜɪɭɛ — ɬɢɩ ɜɫɬɪɟɱɧɨɝɨ ɜɪɭɛɚ, ɨɛɪɚɡɭɟɦɵɣ 3-6 
ɧɚɤɥɨɧɧɵɦɢ ɲɩɭɪɚɦɢ, ɫɯɨɞɹɳɢɦɢɫɹ ɤ ɨɛɳɟɦɭ ɰɟɧɬɪɭ. ɉɪɢɦɟɧɹɸɬ ɜ ɤɪɟɩɤɢɯ 
ɦɨɧɨɥɢɬɧɵɯ ɩɨɪɨɞɚɯ. ɏɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɶɲɢɦ ɪɚɡɛɪɨɫɨɦ ɩɨɪɨɞɵ. 
Ɋɚɰɢɨɧɚɥɶɧɚɹ ɝɥɭɛɢɧɚ ɡɚɯɨɞɤɢ 1,5—2,0 ɦ. Ⱦɥɢɧɚ ɜɪɭɛɨɜɵɯ ɲɩɭɪɨɜ 1,8—2,6 ɦ, 
ɚ ɭɝɨɥ ɧɚɤɥɨɧɚ ɤ ɩɥɨɫɤɨɫɬɹɦ ɡɚɛɨɹ 65—75°. 
 
ɐɢɥɢɧɞɪɢɱɟɫɤɢɣ – ɜ ɦɨɧɨɥɢɬɧɵɯ ɢɥɢ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɩɨɥɨɝɢɦ 
ɧɚɩɥɚɫɬɨɜɚɧɢɟɦ ɩɨɪɨɞɚɯ ɜɫɟɯ ɤɚɬɟɝɨɪɢɣ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɪɚɡɥɟɬɚ ɩɨɪɨɞɵ ɜ 
ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɜɪɭɛɚ ɛɭɪɹɬ 1 -4 ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɲɩɭɪɨɜ ɝɥɭɛɢɧɨɣ 2/3 
ɫɪɟɞɧɟɣ ɝɥɭɛɢɧɵ ɤɨɦɩɥɟɤɬɚ ɲɩɭɪɨɜ. Ƚɥɭɛɢɧɚ ɲɩɭɪɨɜ 2,5 -4 ɦ. 
 
 
ɋɩɢɪɚɥɟɨɛɪɚɡɧɵɟ – ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɜɵɪɚɛɨɬɨɤ ɜ ɤɪɟɩɤɢɯ 
ɬɪɭɞɧɨɜɡɪɵɜɚɟɦɵɯ ɩɨɪɨɞɚɯ. ȼɪɭɛ ɫɨɫɬɨɢɬ ɢɡ 4-8 ɩɚɪɚɥɥɟɥɶɧɵɯ ɲɩɭɪɨɜ. Ⱦɥɢɧɚ 
ɲɩɭɪɨɜ, ɧɚɱɢɧɚɹ  ɫ ɩɟɪɜɨɝɨ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɨɬ 0,9 ɞɨ 2,8 ɦ. ɡɚɪɹɞɵ ɜɡɪɵɜɚɸɬɫɹ 
ɡɚ ɨɞɢɧ ɩɪɢɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜ ɩɨɪɹɞɤɟ ɧɭɦɟɪɚɰɢɢ ɲɩɭɪɨɜ. Ɋɚɫɫɬɨɹɧɢɟ 
ɦɟɠɞɭ ɲɩɭɪɚɦɢ ɩɨ ɫɩɢɪɚɥɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ 15 ɞɨ 50 ɫɦ. 
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Ʉɨɧɢɱɟɫɤɢ-ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ - ɩɨɪɨɞɵ ɦɨɧɨɥɢɬɧɵɟ, ɨɞɧɨɪɨɞɧɵɟ, 
ɬɪɭɞɧɨɜɡɪɵɜɚɟɦɵɟ. Ƚɥɭɛɢɧɚ ɲɩɭɪɨɜ ɞɨ 2,8 ɦ. Ɉɞɧɨɪɨɞɧɵɟ ɩɨɪɨɞɵ, 
ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɬɜɨɥɵ. Ƚɥɭɛɢɧɚ ɡɚɯɨɞɤɢ ɞɨ 3ɦ ɩɪɢ ɦɚɥɨɦɨɳɧɵɯ ȼȼ. 
  
 
2.3.4 ȼɹɡɤɨɫɬɶ ɝɨɪɧɵɯ ɩɨɪɨɞ 
 
ȼɹɡɤɨɫɬɶ ɝɨɪɧɵɯ ɩɨɪɨɞ - ɷɬɨ ɫɩɨɫɨɛɧɨɫɬɶ ɝɨɪɧɨɣ ɩɨɪɨɞɵ ɧɟɨɛɪɚɬɢɦɨ 
ɩɨɝɥɨɳɚɬɶ ɷɧɟɪɝɢɸ ɜ ɩɪɨɰɟɫɫɟ ɢɯ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ. ȼɹɡɤɨɫɬɶ ɨɛɭɫɥɨɜɥɟɧɚ 
ɩɥɚɫɬɢɱɟɫɤɨɣ ɞɟɮɨɪɦɚɰɢɟɣ ɢ ɧɟ ɭɩɪɭɝɨɫɬɶɸ ɝɨɪɧɨɣ ɩɨɪɨɞɵ. ɉɪɢ ɩɥɚɫɬɢɱɟɫɤɨɣ 
ɞɟɮɨɪɦɚɰɢɢ, ɜɹɡɤɨɫɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɜɟɥɢɱɢɧɵ 
ɤɚɫɚɬɟɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɫɞɜɢɝɚɟɦɨɦ ɫɥɨɟ, ɤ ɫɤɨɪɨɫɬɢ 
ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɬɟɱɟɧɢɹ ɢ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 1013 ɞɨ 1020 ɉɚ × ɫ. ȼɟɥɢɱɢɧɚ ɜɹɡɤɨɫɬɢ, 
ɫɜɹɡɚɧɧɚɹ ɫ ɟё ɭɩɪɭɝɨɫɬɶɸ ɝɨɪɧɨɣ ɩɨɪɨɞɵ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɤɨɷɮɮɢɰɢɟɧɬɭ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɬɟɪɶ (ɞɟɤɪɟɦɟɧɬɭ ɡɚɬɭɯɚɧɢɹ), ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɨɝɨ ɤɨɥɟɛɥɸɬɫɹ ɨɬ 
10-1 ɞɨ 10-3.  
ɉɪɢ ɪɚɡɪɭɲɟɧɢɢ ɜɹɡɤɨɫɬɶ ɨɰɟɧɢɜɚɟɬɫɹ ɤɚɤ ɪɚɛɨɬɚ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ 
ɝɨɪɧɨɣ ɩɨɪɨɞɵ, ɨɬɧɟɫёɧɧɚɹ ɤ ɟɞɢɧɢɰɟ ɩɥɨɳɚɞɢ ɨɛɪɚɡɰɚ. Ɉɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɭɞɚɪɧɵɯ ɢɫɩɵɬɚɧɢɣ ɨɛɪɚɡɰɨɜ ɧɚ ɤɨɩɪɟ (ɭɞɚɪɧɚɹ ɜɹɡɤɨɫɬɶ). Ɇɨɠɟɬ 
ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɚ ɤɚɤ ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɥɚɫɬɢɱɧɨɫɬɢ ɧɚ ɩɪɟɞɟɥ 
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ɩɪɨɱɧɨɫɬɢ ɝɨɪɧɨɣ ɩɨɪɨɞɵ. ɇɚ ɩɪɚɤɬɢɤɟ ɨɩɪɟɞɟɥɹɸɬ ɤɨɷɮɮɢɰɢɟɧɬ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɹɡɤɨɫɬɢ (ɫɩɟɰɢɚɥɶɧɵɦɢ ɨɬɪɵɜɧɢɤɚɦɢ, ɡɚɞɟɥɵɜɚɟɦɵɦɢ ɜ 
ɢɫɩɵɬɭɟɦɵɣ ɦɚɫɫɢɜ) ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɭɫɢɥɢɹ, ɬɪɟɛɭɟɦɨɝɨ ɞɥɹ ɨɬɞɟɥɟɧɢɹ 
ɧɟɤɨɬɨɪɨɣ ɱɚɫɬɢ ɝɨɪɧɨɣ ɩɨɪɨɞɵ ɨɬ ɦɚɫɫɢɜɚ, ɤ ɜɟɥɢɱɢɧɟ ɭɫɢɥɢɹ, ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɨɬ ɦɚɫɫɢɜɚ ɢɡɜɟɫɬɧɹɤɚ, ɩɪɢɧɹɬɨɝɨ ɡɚ ɷɬɚɥɨɧ. ȼɟɥɢɱɢɧɚ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 0,5 ɞɨ 3 [28]. ȼɹɡɤɨɫɬɶ ɬɚɤɠɟ ɡɚɜɢɫɢɬ ɨɬ: 
ɬɟɦɩɟɪɚɬɭɪɵ, ɜɥɚɠɧɨɫɬɢ, ɫɤɨɪɨɫɬɢ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɤɢ ɢ ɜɪɟɦɟɧɢ ɟɟ 
ɜɨɡɞɟɣɫɬɜɢɹ. ȼ ɬɚɛɥɢɰɟ 2.6 ɩɪɟɞɫɬɚɜɥɟɧɚ ɷɮɮɟɤɬɢɜɧɚɹ ɜɹɡɤɨɫɬɶ (ɜ ɩɡ.) ɨɛɪɚɡɰɨɜ 
ɝɨɪɧɵɯ ɩɨɪɨɞ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. 
ȼɹɡɤɨɫɬɶ ɤɚɤ ɮɚɤɬɨɪ, ɜɥɢɹɸɳɢɣ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɡɪɵɜɧɨɣ ɨɬɛɨɣɤɢ, 
ɫɟɝɨɞɧɹ ɢɡɭɱɟɧɚ ɫɥɚɛɨ. Ɉɞɧɚɤɨ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɜɡɪɵɜɧɵɯ ɭɱɚɫɬɤɨɜ ɩɪɟɞɩɪɢɹɬɢɣ 
ɧɟɪɟɞɤɨ ɨɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɞɚɠɟ ɩɨɪɨɞɚ ɢɦɟɸɳɚɹ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɢɣ 
ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ ɩɨ ɲɤɚɥɟ Ɇ.Ɇ. ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ, ɧɨ ɨɛɥɚɞɚɸɳɚɹ 
ɜɵɫɨɤɨɣ ɜɹɡɤɨɫɬɶɸ ɢɦɟɟɬ ɛɨɥɶɲɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɡɪɵɜɧɨɦɭ ɪɚɡɪɭɲɟɧɢɸ. ȼ 
ɱɚɫɬɧɨɫɬɢ ɛɨɝɚɬɵɟ ɪɭɞɵ ɪɭɞɧɢɤɚ «Ɍɚɣɦɵɪɫɤɢɣ» [50]. 
 
Ɍɚɛɥɢɰɚ 2.6 - ɗɮɮɟɤɬɢɜɧɚɹ ɜɹɡɤɨɫɬɶ  ɨɛɪɚɡɰɨɜ ɝɨɪɧɵɯ ɩɨɪɨɞ ɩɪɢ ɤɨɦɧɚɬɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ (ɪɚɡɦɟɪɵ ɩɡ) 
ɉɨɪɨɞɚ 
ȼɫɟɫɬɨɪɨɧɧɟɟ 
ɞɚɜɥɟɧɢɟ 
ım , ɤȽ/ɫɦ2 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɤɚɫɚɬɟɥɶɧɵɟ 
ɧɚɩɪɹɠɟɧɢɹ Ĳmax , ɤȽ/ɫɦ2 
ȼɹɡɤɨɫɬɶ, ɩɡ 
ɚɛɫ.ɟɥ 
% ɨɬ ɭɫɥɨɜɧɨ-
ɦɝɧɨɜɟɧɧɨɣ  
ɩɪɨɱɧɨɫɬɢ 
Ƚɪɚɧɢɬ * 1 140 — 1020 
Ƚɥɢɧɢɫɬɵɣ ɫɥɚɧɟɰ ** 1 85 77 8,5*10
17 
1 63 61 3,4*1018 
ɉɟɫɱɚɧɢɤ ** 1 86 80 8,6*1017 1 700 — >2*1022 
ɂɡɜɟɫɬɧɹɤ 10000 2200 — 3.1*10
15 
10000 2750 — 9,3*1014 
Ƚɢɩɫ (ɫɭɯɨɣ) 
10000 3380 — 2,2*1014 
1 210 81 2,4*1019 
1 150  0,4*1016 
1 125 — 1,6*1016 
1 100 — 2,6*1016 
1 90 — 5.1*1016 
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Ƚɢɩɫ (ɜ ɧɚɫɵɳɟɧɧɨɦ 
ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ) 
1 80 — 6,04*1016 
1 75 — 6,36*1016 
1 62 — 14,4*1016 
1 51 — 38*1016 
1000 150 — 6*1014 
1000 125 — 2,7*1015 
1000 100 — 1,47*1016 
Ʉɚɦɟɧɧɚɹ ɫɨɥɶ 1 - 30 — 3*10
17 
1 1.0 60 2*1015 
 
ȼɹɡɤɨɫɬɶ ɝɨɪɧɵɯ ɩɨɪɨɞ, ɢɫɩɵɬɚɧɧɵɯ ɜ ɥɚɛɨɪɚɬɨɪɢɹɯ ɜ ɜɢɞɟ ɨɛɪɚɡɰɨɜ, ɜ 
ɫɢɥɭ ɬɟɯɧɢɱɟɫɤɨɣ ɫɥɨɠɧɨɫɬɢ, ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢɡɭɱɟɧɚ ɨɱɟɧɶ ɫɥɚɛɨ. ɋɜɟɞɟɧɢɹ ɨɛ 
ɷɮɮɟɤɬɢɜɧɨɣ ɜɹɡɤɨɫɬɢ ɧɟɤɨɬɨɪɵɯ ɩɨɪɨɞ ɦɨɠɧɨ ɧɚɣɬɢ ɥɢɲɶ ɜ ɧɟɫɤɨɥɶɤɢɯ 
ɪɚɛɨɬɚɯ Ⱦ. Ƚɪɢɝɝɫɚ ɢ ɜɵɱɢɫɥɢɬɶ ɩɨ ɧɟɦɧɨɝɨɱɢɫɥɟɧɧɵɦ ɤɪɢɜɵɦ ɤɢɧɟɬɢɤɢ 
ɞɟɮɨɪɦɚɰɢɢ, ɩɪɢɜɟɞɟɧɧɵɦ Ƚ.ɇ. Ʉɭɡɧɟɰɨɜɵɦ ɢ Ʉ. Ʌɨɦɧɢɰɟɦ. ȼɫɟ ɷɬɢ ɞɚɧɧɵɟ 
ɫɜɟɞɟɧɵ ɜ ɬɚɛɥ. 2.6. ȼɹɡɤɨɫɬɶ ɝɥɢɧ ɫ ɜɥɚɠɧɨɫɬɶɸ 40—50% ɩɨ ɞɚɧɧɵɦ 
ɥɚɛɨɪɚɬɨɪɢɢ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 103 ɞɨ 106 ɩɡ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɱɟɬɥɢɜɨ ɩɪɨɹɜɥɹɟɬɫɹ 
ɡɚɜɢɫɢɦɨɫɬɶ ɜɹɡɤɨɫɬɢ ɨɬ ɜɟɳɟɫɬɜɟɧɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨɪɨɞ [29]. 
ɇɟɨɞɧɨɤɪɚɬɧɨ ɨɬɦɟɱɚɥɚɫɶ ɪɚɡɥɢɱɧɚɹ ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɶ ɪɚɡɧɵɯ 
ɦɢɧɟɪɚɥɨɜ, ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɜ ɝɨɪɧɵɯ ɩɨɪɨɞɚɯ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ Ȼ.ȼ. Ɂɚɥɟɫɫɤɢɣ ɢ ɘ.Ⱥ. Ɋɨɡɚɧɨɜ ɭɤɚɡɚɥɢ, ɱɬɨ 
ɧɟɤɨɬɨɪɵɟ ɦɢɧɟɪɚɥɵ ɦɨɝɭɬ ɛɵɬɶ ɫɝɪɭɩɩɢɪɨɜɚɧɵ ɜ ɫɥɟɞɭɸɳɢɟ ɪɹɞɵ, 
ɨɬɪɚɠɚɸɳɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɢɯ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɹɡɤɨɫɬɢ: 
1) ɛɚɪɢɬ — ɝɚɥɟɧɢɬ — ɫɮɚɥɟɪɢɬ — ɯɚɥɶɤɨɩɢɪɢɬ — ɩɢɪɢɬ — ɤɜɚɪɰ; 
2) ɛɢɨɬɢɬ — ɚɪɮɜɟɞɫɨɧɢɬ (ɚɦɮɢɛɨɥ) — ɷɝɢɪɢɧ (ɩɢɪɨɤɫɟɧ) — ɩɨɥɟɜɵɟ 
ɲɩɚɬɵ —ɤɜɚɪɰ. 
Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɤɪɢɫɬɚɥɥɵ ɤɚɪɛɨɧɚɬɨɜ, ɨɫɨɛɟɧɧɨ ɤɚɥɶɰɢɬɚ, ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɥɟɝɤɨ ɩɨɞɜɟɪɝɚɸɬɫɹ ɩɥɚɫɬɢɱɟɫɤɨɣ ɞɟɮɨɪɦɚɰɢɢ, ɬ.ɟ. ɨɛɥɚɞɚɸɬ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɦɚɥɨɣ ɜɹɡɤɨɫɬɶɸ [29]. 
ȼ ɬɚɛɥɢɰɟ 2.6 ɩɪɢɜɟɞɟɧɵ ɥɢɲɶ ɟɞɢɧɢɱɧɵɟ, ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɧɟɨɫɪɟɞɧɟɧɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ ɩɟɪɜɵɯ ɦɟɬɨɞɢɱɟɫɤɢ ɧɟɫɨɜɟɪɲɟɧɧɵɯ ɨɩɵɬɨɜ. ȼɫɟ ɭɤɚɡɚɧɧɵɟ ɜ ɧɟɣ 
ɜɟɥɢɱɢɧɵ ɜɟɫɶɦɚ ɩɪɢɛɥɢɠɟɧɧɵɟ. Ɉɫɨɛɟɧɧɨ ɧɢɡɤɚ ɬɨɱɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɣ 
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ɜɹɡɤɨɫɬɢ ɩɪɢ ɜɵɫɨɤɨɦ ɜɫɟɫɬɨɪɨɧɧɟɦ ɞɚɜɥɟɧɢɢ. 
ȼɹɡɤɨɫɬɶ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɩɨɪɨɞ ɢɡɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɥɚɠɧɨɫɬɢ 
ɨɛɪɚɡɰɚ. Ɉɞɧɢɦ ɢɡ ɩɪɨɹɜɥɟɧɢɣ ɡɚɜɢɫɢɦɨɫɬɢ ɜɹɡɤɨɫɬɢ ɨɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɤɚɫɚɬɟɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɨɥɠɧɨ ɛɵɬɶ ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɭ ɝɨɪɧɵɯ ɩɨɪɨɞ ɩɪɟɞɟɥɚ 
ɬɟɤɭɱɟɫɬɢ, ɩɨɧɢɦɚɟɦɨɝɨ ɤɚɤ ɧɚɩɪɹɠɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɚɞɟɧɢɟ ɜɹɡɤɨɫɬɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɦɧɨɝɢɟ ɢɫɫɥɟɞɨɜɚɬɟɥɢ ɞɨɩɭɫɤɚɸɬ, 
ɱɬɨ ɢɦɟɟɬɫɹ ɞɪɭɝɨɟ ɩɪɟɞɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ — ɩɪɟɞɟɥ ɩɨɥɡɭɱɟɫɬɢ, ɧɢɠɟ 
ɤɨɬɨɪɨɝɨ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɧɢɤɚɤɢɯ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ, ɞɚɠɟ ɩɨɥɡɭɱɟɫɬɢ. 
Ɉɩɵɬɵ ɩɨ ɩɨɥɡɭɱɟɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɥɚɫɬɢɱɟɫɤɢɟ ɞɟɮɨɪɦɚɰɢɢ 
ɩɨɥɡɭɱɟɫɬɢ ɡɚɦɟɬɧɨ ɩɪɨɹɜɥɹɸɬɫɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɪɟɦɟɧɢ ɩɨɪɹɞɤɚ ɦɟɫɹɰɚ ɩɪɢ 
ɤɚɫɚɬɟɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɹɯ 50—70 ɤȽ/ɫɦ2 ɜ ɩɟɫɱɚɧɢɤɚɯ ɢ 5—10 ɤȽ/ɫɦ2 ɜ 
ɤɚɦɟɧɧɨɣ ɫɨɥɢ. Ɂɧɚɱɢɬ, ɜɟɥɢɱɢɧɚ ɩɪɟɞɟɥɚ ɩɨɥɡɭɱɟɫɬɢ ɦɟɧɶɲɟ ɷɬɢɯ ɧɚɩɪɹɠɟɧɢɣ 
[29]. 
ɍɱɟɬ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɩɨɡɜɨɥɢɥ ɫɨɫɬɚɜɢɬɶ ɭɧɢɜɟɪɫɚɥɶɧɵɣ 
ɚɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ȻȼɊ ɩɪɢ ɩɪɨɯɨɞɤɟ ɫɬɜɨɥɨɜ. 
2.4 ɉɪɟɞɥɚɝɚɟɦɚɹ ɦɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ȻȼɊ 
 
ɉɪɟɞɥɚɝɚɟɦɚɹ ɦɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɷɮɮɟɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ȻȼɊ 
ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɨɩɪɟɞɟɥɟɧɢɢ ɪɚɞɢɭɫɨɜ ɷɬɢɯ ɡɨɧ, ɚ ɢɦɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ 
Ȼ.ɇ. Ʉɭɬɭɡɨɜɚ ɢ Ⱥ.ɉ. Ⱥɧɞɪɢɟɜɫɤɨɝɨ[13]. Ɋɚɛɨɬɵ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɷɬɨɝɨ ɦɟɬɨɞɚ 
ɞɥɹ ɪɚɫɱɟɬɚ ɩɚɫɩɨɪɬɨɜ ȻȼɊ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ ɛɵɥɢ 
ɩɪɨɜɟɞɟɧɵ ɢ ɩɨɤɚɡɚɥɢ ɫɜɨɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɪɟɡɭɥɶɬɚɬɵ ɨɩɢɫɚɧɵ ɜ ɪɚɛɨɬɚɯ [51]. 
Ⱦɥɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ ɞɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɩɟɪɜɵɟ.  
ɇɚ ɨɫɧɨɜɚɧɢɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɞɢɭɫɨɜ ɡɨɧɵ 
ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɜ ɦɨɧɨɥɢɬɧɵɯ ɢ ɬɪɟɳɢɧɨɜɚɬɵɯ ɦɚɫɫɢɜɚɯ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ 
ɧɚ ɧɢɯ ɷɧɟɪɝɢɟɣ ɜɡɪɵɜɚ ɭɞɥɢɧɟɧɧɨɝɨ ɡɚɪɹɞɚ ɩɪɟɞɫɬɚɜɥɟɧ ɫɩɨɫɨɛ ɪɚɡɪɭɲɟɧɢɹ 
ɦɚɫɫɢɜɚ ɲɩɭɪɨɜɵɦɢ ɡɚɪɹɞɚɦɢ. 
ɋɭɳɧɨɫɬɶ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɤɚɠɞɵɣ ɫɮɨɪɦɢɪɨɜɚɧɧɵɣ 
ɡɚɪɹɞ ɜ ɫɤɚɥɶɧɨɦ ɦɚɫɫɢɜɟ ɪɚɡɪɭɲɚɟɬ ɷɬɨɬ ɦɚɫɫɢɜ ɜ ɩɪɟɞɟɥɚɯ ɡɨɧɵ 
ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ ɭɝɥɚ ɜɨɪɨɧɤɢ ɜɡɪɵɜɚ 
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ɩɪɢɡɦɵ ɪɚɡɪɭɲɟɧɢɹ, ɫɨɫɬɚɜɥɹɸɳɟɝɨ ɧɟ ɦɟɧɟɟ 60⁰ ɩɪɢ ɨɬɛɨɣɤɟ ɧɚ ɨɬɤɪɵɬɭɸ 
ɩɨɜɟɪɯɧɨɫɬɶ.  
Ɉɩɪɟɞɟɥɹɸɬɫɹ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɚɫɩɨɪɬɨɜ ȻȼɊ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ: 
Ɋɚɞɢɭɫ ɡɨɧɵ ɫɦɹɬɢɹ: 
 
7
246,000057,0
108
))7080794,11((



f
ddRɫɦ

,
ɦ; (2.61)  
 
Ɋɚɞɢɭɫ ɡɨɧɵ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ: 
 
5.05.025.05.146,000057,075.0 ))7080794,11((2102.0   ɫɫɪɫɠɬɪ ɄddR  
,
ɦ; (2.62)  
 
Ʌɢɧɢɹ ɧɚɢɦɟɧɶɲɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ: 
 
)5,0cos(  ɬɪRW
,
ɦ; (2.63)  
 
Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɫɟɱɟɧɢɟ ɜɵɪɚɛɨɬɤɢ. Ɂɚɬɟɦ ɫɥɟɞɭɟɬ ɝɪɚɮɢɱɟɫɤɨɟ 
ɩɨɫɬɪɨɟɧɢɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɲɩɭɪɨɜ ɩɨ ɡɚɛɨɸ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ  
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 2.4-2.9.  ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɨɬɫɬɪɚɢɜɚɟɦ ɨɤɪɭɠɧɨɫɬɶ 
«ɜɪɟɦɟɧɧɨɝɨ ɤɨɧɬɭɪɚ», ɧɚ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɨɤɨɧɬɭɪɢɜɚɸɳɢɟ ɲɩɭɪɵ.  
Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ Rɫɦ ɨɬ ɤɨɧɬɭɪɚ ɜɵɪɚɛɨɬɤɢ ɫɬɪɨɢɦ ɬɨɱɤɭ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɩɟɪɜɨɝɨ ɲɩɭɪɚ. 
58 
 
Ɋɢɫɭɧɨɤ 2.4  - Ɍɨɱɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɟɪɜɨɝɨ ɨɤɨɧɬɭɪɢɜɚɸɳɟɝɨ ɲɩɭɪɚ 
 
Ɂɚɬɟɦ ɧɚ ɷɬɨɦ ɤɨɧɬɭɪɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɨɫɬɚɥɶɧɵɟ ɨɤɨɧɬɭɪɢɜɚɸɳɢɟ ɲɩɭɪɵ 
ɪɢɫɭɧɨɤ 2.5.  
ȿɫɥɢ ɱɢɫɥɨ ɲɩɭɪɨɜ ɩɪɢ ɪɚɫɫɬɚɧɨɜɤɟ ɢɯ ɩɨ ɥɢɧɢɢ ɨɤɚɡɵɜɚɟɬɫɹ ɧɟ ɰɟɥɵɦ, 
ɬɨ ɟɝɨ ɨɤɪɭɝɥɹɸɬ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɰɟɥɨɝɨ ɱɢɫɥɚ ɲɩɭɪɨɜ, ɚ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɲɩɭɪɚɦɢ ɩɟɪɟɫɱɢɬɵɜɚɸɬ ɬɚɤ ɱɬɨɛɵ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɨɤɨɧɬɭɪɢɜɚɸɳɢɦɢ 
ɲɩɭɪɚɦɢ, ɪɚɛɨɬɚɸɳɢɦɢ ɜ ɨɞɢɧɚɤɨɜɵɯ ɭɫɥɨɜɢɹɯ, ɛɵɥɢ ɪɚɜɧɵɦɢ. ɂɡɦɟɧɟɧɢɟ 
ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɞɨɩɭɫɬɢɦɨ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ ±10%. 
59 
 
Ɋɢɫɭɧɨɤ 2.5 –Ɋɚɫɩɨɥɨɠɟɧɢɟ ɨɤɨɧɬɭɪɢɜɚɸɳɢɯ ɲɩɭɪɨɜ ɩɨ ɥɢɧɢɢ «ɜɪɟɦɟɧɧɨɝɨ ɤɨɧɬɭɪɚ» 
 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɤɨɧɬɭɪɢɜɚɸɳɢɦɢ ɲɩɭɪɚɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɥɢɱɢɧɨɣ 
ɡɨɧɵ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ Rɬɪ. ɉɪɢ ɷɬɨɦ, ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɡɚɛɨɣ ɡɚɪɹɠɚɟɬɫɹ 
ɪɚɡɧɵɦɢ ȼȼ, ɡɨɧɚ Rɬɪ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɡɚɪɹɞɚ ȼȼ ɨɬɞɟɥɶɧɨ. 
Ɉɬ ɨɤɪɭɠɧɨɫɬɢ ɨɤɨɧɬɭɪɢɜɚɸɳɢɯ ɲɩɭɪɨɜ ɨɬɤɥɚɞɵɜɚɟɬɫɹ ɪɚɫɫɬɨɹɧɢɟ 
ɥɢɧɢɢ ɧɚɢɦɟɧɶɲɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (W1) ɢ ɫɬɪɨɢɬɫɹ ɨɤɪɭɠɧɨɫɬɶ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɲɩɭɪɨɜ.  
ȿɫɥɢ ɱɢɫɥɨ ɲɩɭɪɨɜ ɩɪɢ ɪɚɫɫɬɚɧɨɜɤɟ ɢɯ ɩɨ ɥɢɧɢɢ ɨɤɚɡɵɜɚɟɬɫɹ ɧɟ ɰɟɥɵɦ, 
ɬɨ ɟɝɨ ɨɤɪɭɝɥɹɸɬ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɰɟɥɨɝɨ ɱɢɫɥɚ ɲɩɭɪɨɜ, ɚ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɲɩɭɪɚɦɢ ɩɟɪɟɫɱɢɬɵɜɚɸɬ ɬɚɤ ɱɬɨɛɵ ɪɚɫɫɬɨɹɧɢɹ ɛɵɥɢ ɪɚɜɧɵɦɢ. ɂɡɦɟɧɟɧɢɟ 
ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɞɨɩɭɫɬɢɦɨ ɜ ɩɪɟɞɟɥɚɯ ± 10%. 
ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɨɞɧɨɝɨ ɪɹɞɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɲɩɭɪɨɜ ɧɟɞɨɫɬɚɬɨɱɧɨ ɢ 
ɢɦɟɸɬɫɹ ɭɱɚɫɬɤɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɧɟɩɪɨɪɚɛɨɬɚɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ Rɬɪɬ 
ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜɬɨɪɨɣ ɪɹɞ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɲɩɭɪɨɜ ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 
2.7. 
60 
 
Ɋɢɫɭɧɨɤ 2.6  –ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɟ ɨɬɛɨɣɧɵɯ ɲɩɭɪɨɜ 
 
Ɋɢɫɭɧɨɤ 2.7  – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɟ ɜɬɨɪɨɝɨ ɪɹɞɚ ɨɬɛɨɣɧɵɯ ɲɩɭɪɨɜ 
 
ɉɨɫɥɟ ɩɨɫɬɪɨɟɧɢɹ ɜɬɨɪɨɝɨ ɪɹɞɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɲɩɭɪɨɜ ɜ ɰɟɧɬɪɟ ɫɬɚɜɢɦ 
ɜɪɭɛɨɜɵɟ ɲɩɭɪɵ. 
61 
Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɜɪɭɛɨɜɵɯ ɲɩɭɪɨɜ ɢ ɢɯ 
ɦɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɟ. ɉɪɢ ɪɚɫɱɟɬɟ ɱɢɫɥɚ ɜɪɭɛɨɜɵɯ ɲɩɭɪɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɢɯ ɜɡɪɵɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɞɧɭ ɨɬɤɪɵɬɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɢ 
ɬɪɟɛɭɟɬ ɭɱɟɬɚ ɜɥɢɹɧɢɹ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɦɚɫɫɢɜɚ, ɚ ɬɚɤ ɠɟ 
ɜɹɡɤɨɫɬɢ ɜɡɪɵɜɚɟɦɨɣ ɩɨɪɨɞɵ. Ɏɨɪɦɭɥɚ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɜɪɭɛɨɜɵɯ 
ɲɩɭɪɨɜ: 
 
,
2
.
..
ɬɪ
ɜɨкɪɜɪ
ɜɪɲɩ R
ɄR
N
   ɲɬ; (2.64)  
 
ɝɞɟ Rɜɪ.ɨɤɪ –ɪɚɞɢɭɫ ɜɪɭɛɨɜɨɣ ɨɤɪɭɠɧɨɫɬɢ, ɦ; 
Ʉɜ –ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ; 
Rɬɪ –ɪɚɞɢɭɫ ɡɨɧɵ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ , ɦ. 
 
Ɋɢɫɭɧɨɤ 2.8 –ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɟ ɜɪɭɛɨɜɵɯ ɲɩɭɪɨɜ. 
 
Ƚɥɭɛɢɧɚ ɜɪɭɛɨɜɵɯ ɲɩɭɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɹɦɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɪɚɜɧɚ ɞɥɢɧɟ ɛɭɪɨɜɨɣ ɲɬɚɧɝɢ, 
62 
ɥɢɛɨ ɲɚɝɭ ɤɪɟɩɥɟɧɢɹ, ɥɢɛɨ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɚ ɢɫɯɨɞɹ ɢɡ ɨɩɬɢɦɚɥɶɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ. Ƚɥɭɛɢɧɚ ɨɤɨɧɬɭɪɢɜɚɸɳɢɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɲɩɭɪɨɜ 
ɦɟɧɶɲɟ ɜɪɭɛɨɜɵɯ ɩɪɢɦɟɪɧɨ ɧɚ 3-10 %. 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɞɥɢɧɵ ɲɩɭɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɮɨɪɦɭɥɚ: 
 
n
mAl 
  , ɦ; 
(2.65)  
 
ɝɞɟ А – ɫɦɟɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ȻɍɄɋ, ɦ; 
m – ɱɢɫɥɨ ɫɦɟɧ ɛɭɪɟɧɢɹ ɜ ɨɞɧɨɦ ɩɪɨɯɨɞɱɟɫɤɨɦ ɰɢɤɥɟ, ɲɬ; 
ρ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɛɴɟɦ ɩɨɞɛɭɪɤɢ (ɩɪɢɧɢɦɚɟɬɫɹ ɨɬ 1 ɞɨ 1,1); 
n – ɤɨɥɢɱɟɫɬɜɨ ɲɩɭɪɨɜ ɜ ɡɚɛɨɟ, ɲɬ. 
Ɂɚɬɟɦ ɩɪɨɢɡɜɨɞɢɦ ɪɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɪɹɞɚ ɜ ɲɩɭɪɟ. Ⱦɥɢɧɚ ɡɚɛɨɣɤɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
5,0
341,1 







Pp
EWL  , ɦ; 
(2.66)  
 
ɝɞɟ ȿ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɩɨɪɨɞɵ, ɤɝ/ɫɦ2; 
ρ – ɭɞɟɥɶɧɚɹ ɦɚɫɫɚ ɩɨɪɨɞɵ, ɤɝ/ɦ3; 
ρ3 – ɭɞɟɥɶɧɚɹ ɦɚɫɫɚ ɦɚɬɟɪɢɚɥɚ ɡɚɛɨɣɤɢ, ɤɝ/ɦ3; 
Ɋ – ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɨɜ ɜɡɪɵɜɚ ɧɚ ɬɨɪɟɰ ɡɚɛɨɣɤɢ, ɤɝ/ɫɦ2. 
Ⱦɥɢɧɚ ɡɚɪɹɞɚ ɜ ɲɩɭɪɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
ɛɡɚɛɲɡ llW5,0lL  , ɦ; (2.67)  
 
ɝɞɟ lɲ – ɝɥɭɛɢɧɚ ɲɩɭɪɚ, ɦ; 
lɡɚɛ – ɞɥɢɧɚ ɡɚɛɨɣɤɢ , ɦ; 
lɛ – ɞɥɢɧɚ ɩɚɬɪɨɧɚ-ɛɨɟɜɢɤɚ. 
ɋɬɪɨɹɬɫɹ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɪɹɞɨɜ ȼȼ (ɪɢɫ. 2.9). 
63 
 
1-ɩɚɬɪɨɧ ɛɨɟɜɢɤ; 2-ɩɚɬɪɨɧɢɪɨɜɚɧɧɨɟ ȼȼ;  3-ɡɚɛɨɣɤɚ. 
Ɋɢɫɭɧɨɤ 2.9 – Ʉɨɧɫɬɪɭɤɰɢɹ ɡɚɪɹɞɚ  
 
Ɇɚɫɫɚ ɡɚɪɹɞɚ ɜ ɤɚɠɞɨɦ ɲɩɭɪɟ ɪɚɜɧɚ: 
 
4
dLQ
2
ɡ
ɡ
  , ɤɝ. (2.68)  
Ⱦɥɹ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ȻȼɊ ɩɨ ɬɪɚɞɢɰɢɨɧɧɨɣ 
ɢ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɟɬɨɞɢɤɚɦ ɧɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧ ɛɚɡɨɜɵɣ ɪɚɫɱɟɬ ɩɪɨɯɨɞɤɢ 
ɨɫɧɨɜɧɨɣ ɱɚɫɬɢ ɫɬɜɨɥɚ. ɉɚɫɩɨɪɬɚ ȻȼɊ ɩɨɫɱɢɬɚɧɵ ɜ ɞɜɭɯ ɜɚɪɢɚɧɬɚɯ. ȼ ɪɚɡɞɟɥɚɯ 
3 ɢ 5 ɩɪɨɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɹ ɜɟɧɬɢɥɹɰɢɢ ɢ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ 
ɨɫɧɨɜɧɨɣ ɫɬɜɨɥɚ ɩɨ ɨɛɨɢɦ ɜɚɪɢɚɧɬɚɦ. 
 
2.5 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɜɨɥɚ 
 
Ⱦɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɜɨɥɚ ɩɪɢɧɹɬɚ ɫɨɜɦɟɳɟɧɧɚɹ ɫɯɟɦɚ. ȼɵɛɨɪ ɫɯɟɦɵ 
ɩɪɨɞɢɤɬɨɜɚɧ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɢ ɩɪɨɯɨɞɤɢ (20 
ɦɟɬɪɨɜ ɜ ɦɟɫɹɰ). ɉɨ ɭɫɥɨɜɢɹɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɢɧɹɬɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫ 
ɩɨɫɥɟɞɭɸɳɢɦ ɚɪɦɢɪɨɜɚɧɢɟɦ ɫɬɜɨɥɚ ɩɨɫɥɟ ɟɝɨ ɩɪɨɯɨɞɤɢ ɧɚ ɩɨɥɧɭɸ ɝɥɭɛɢɧɭ. 
ɉɪɢ ɩɪɨɯɨɞɤɟ ɫɬɜɨɥ ɩɨ ɜɫɟɣ ɝɥɭɛɢɧɟ ɞɟɥɹɬ ɧɚ ɡɜɟɧɶɹ. ȼɵɟɦɤɭ ɩɨɪɨɞɵ ɢ 
ɜɨɡɜɟɞɟɧɢɟ ɩɨɫɬɨɹɧɧɨɣ ɤɪɟɩɢ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɫɯɟɦɟ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜ 
ɨɞɧɨɦ ɩɪɢɡɚɛɨɣɧɨɦ ɡɜɟɧɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ [31]. ɉɨ ɨɤɨɧɱɚɧɢɢ ɜɵɟɦɤɢ ɩɨɪɨɞɵ 
ɧɚ ɩɪɢɧɹɬɭɸ ɜɵɫɨɬɭ ɡɜɟɧɚ ɫɨɨɪɭɠɚɸɬ ɨɩɨɪɧɵɣ ɜɟɧɟɰ ɢ ɞɚɥɟɟ ɫɧɢɡɭ ɜɜɟɪɯ 
ɨɬɞɟɥɶɧɵɦɢ ɡɚɯɨɞɤɚɦɢ ɜɨɡɜɨɞɹɬ ɩɨɫɬɨɹɧɧɭɸ ɤɪɟɩɶ ɞɨ ɫɥɢɹɧɢɹ ɟɟ ɫ ɤɪɟɩɶɸ 
ɜɟɪɯɧɟɝɨ ɫɦɟɠɧɨɝɨ ɡɜɟɧɚ. ȼɨɡɜɟɞɟɧɢɟ ɤɪɟɩɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫ ɩɨɞɜɟɫɧɨɝɨ ɩɨɥɤɚ. 
ȼɵɫɨɬɚ ɡɜɟɧɚ ɡɚɜɢɫɢɬ ɨɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɛɨɤɨɜɵɯ ɩɨɪɨɞ ɢ ɢɯ ɭɝɥɚ ɩɚɞɟɧɢɹ. 
ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɡɜɟɧɚ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɩɪɚɤɬɢɤɨɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɜɨɥɨɜ ɜ 
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ɭɫɬɨɣɱɢɜɵɯ ɩɨɪɨɞɚɯ ɩɪɢɧɹɬɚ 30 ɦ. 
Ⱦɨɫɬɨɢɧɫɬɜɚɦɢ ɫɨɜɦɟɳɟɧɧɨɣ ɫɯɟɦɵ ɹɜɥɹɸɬɫɹ ɩɪɨɫɬɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬ, 
ɦɢɧɢɦɚɥɶɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɨɫɧɚɳɟɧɢɢ ɫɬɜɨɥɚ ɩɪɨɯɨɞɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. Ʉ 
ɧɟɞɨɫɬɚɬɤɚɦ ɨɬɧɨɫɹɬ ɧɢɡɤɭɸ ɫɤɨɪɨɫɬɶ ɩɪɨɯɨɞɤɢ ɢɡ-ɡɚ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɨɫɬɚɧɨɜɤɢ 
ɪɚɛɨɬ ɩɨ ɜɵɟɦɤɟ ɩɨɪɨɞɵ ɢ ɜɨɡɜɟɞɟɧɢɸ ɤɪɟɩɢ, ɡɧɚɱɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɜɪɟɦɟɧɢ ɧɚ 
ɜɨɡɜɟɞɟɧɢɟ, ɚ ɡɚɬɟɦ ɧɚ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɨɣ ɤɪɟɩɢ, ɩɨɬɟɪɢ ɜɪɟɦɟɧɢ ɧɚ 
ɜɵɩɨɥɧɟɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɬɤɚɱɤɨɣ ɜɨɞɵ, 
ɧɟɩɪɟɪɵɜɧɵɦɢ ɩɟɪɟɯɨɞɚɦɢ ɨɬ ɜɵɟɦɤɢ ɩɨɪɨɞɵ ɤ ɜɨɡɜɟɞɟɧɢɸ ɤɪɟɩɢ ɢ ɬ.ɞ. 
ɋɨɜɦɟɳɟɧɧɚɹ ɫɯɟɦɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɜɨɥɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɜɵɩɨɥɧɟɧɢɟ 
ɨɩɟɪɚɰɢɣ ɩɨ ɜɵɟɦɤɟ ɩɨɪɨɞɵ ɢ ɜɨɡɜɟɞɟɧɢɸ ɩɨɫɬɨɹɧɧɨɣ ɤɪɟɩɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɢɥɢ ɫ ɱɚɫɬɢɱɧɵɦ ɫɨɜɦɟɳɟɧɢɟɦ ɜ ɩɪɢɡɚɛɨɣɧɨɣ ɱɚɫɬɢ ɫɬɜɨɥɚ ɧɚ ɜɵɫɨɬɟ ɨɞɧɨɣ 
ɡɚɯɨɞɤɢ (3-5 ɦ). ɉɪɨɯɨɞɤɭ ɫɬɜɨɥɚ ɜɟɞɭɬ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɜɪɟɦɟɧɧɨɣ ɤɪɟɩɢ. 
Ɋɚɛɨɬɵ ɜ ɡɚɛɨɟ ɜɵɩɨɥɧɹɸɬ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: ɛɭɪɹɬ ɢ ɡɚɪɹɠɚɸɬ 
ɲɩɭɪɵ, ɩɨɞɧɢɦɚɸɬ ɩɨɥɨɤ ɢ ɞɪɭɝɨɟ ɩɪɨɯɨɞɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɛɟɡɨɩɚɫɧɭɸ 
ɜɵɫɨɬɭ, ɜɡɪɵɜɚɸɬ, ɩɪɨɜɟɬɪɢɜɚɸɬ, ɩɪɢɜɨɞɹɬ ɡɚɛɨɣ ɜ ɛɟɡɨɩɚɫɧɨɟ ɫɨɫɬɨɹɧɢɟ, 
ɨɩɭɫɤɚɸɬ ɩɨɥɨɤ, ɭɛɢɪɚɸɬ ɩɨɪɨɞɭ ɧɚ ɜɵɫɨɬɭ, ɪɚɜɧɭɸ ɜɵɫɨɬɟ ɨɩɚɥɭɛɤɢ, 
ɨɫɬɚɜɲɭɸɫɹ ɩɨɪɨɞɭ ɪɚɡɪɚɜɧɢɜɚɸɬ, ɨɩɭɫɤɚɸɬ ɢ ɰɟɧɬɪɢɪɭɸɬ ɨɩɚɥɭɛɤɭ, 
ɭɤɥɚɞɵɜɚɸɬ ɡɚ ɧɟɟ ɛɟɬɨɧɧɭɸ ɫɦɟɫɶ [32]. ɉɨɫɥɟ ɷɬɨɝɨ ɭɛɢɪɚɸɬ ɨɫɬɚɜɲɭɸɫɹ 
ɩɨɪɨɞɭ ɜ ɡɚɛɨɟ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɜɫɟ ɨɩɟɪɚɰɢɢ ɩɨɜɬɨɪɹɸɬ ɜ ɬɚɤɨɣ ɠɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 
Ⱦɨɫɬɨɢɧɫɬɜɚ ɫɨɜɦɟɳɟɧɧɨɣ ɫɯɟɦɵ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜɫɟ ɪɚɛɨɬɵ 
ɩɪɨɜɨɞɹɬɫɹ ɜ ɡɚɛɨɟ ɫɬɜɨɥɚ, ɱɬɨ ɭɩɪɨɳɚɟɬ ɨɪɝɚɧɢɡɚɰɢɸ ɢ ɩɨɜɵɲɚɟɬ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬ, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɵɫɨɤɚɹ ɦɟɯɚɧɢɡɚɰɢɹ ɨɫɧɨɜɧɵɯ ɩɪɨɰɟɫɫɨɜ, 
ɨɬɫɭɬɫɬɜɭɟɬ ɜɪɟɦɟɧɧɚɹ ɤɪɟɩɶ ɢ ɭɩɪɨɳɚɟɬɫɹ ɨɫɧɚɳɟɧɢɟ ɫɬɜɨɥɚ. 
ɇɟɞɨɫɬɚɬɤɢ ɫɯɟɦɵ - ɜɨɡɪɚɫɬɚɟɬ ɱɢɫɥɨ «ɯɨɥɨɞɧɵɯ» ɲɜɨɜ ɜ ɛɟɬɨɧɧɨɣ ɤɪɟɩɢ, 
ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɟɟ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɶ, ɨɬɫɭɬɫɬɜɭɟɬ ɩɨɥɧɨɟ ɫɨɜɦɟɳɟɧɢɟ: ɪɚɛɨɬ 
ɩɨ ɜɵɟɦɤɟ ɩɨɪɨɞɵ ɢ ɜɨɡɜɟɞɟɧɢɸ ɩɨɫɬɨɹɧɧɨɣ ɤɪɟɩɢ. 
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2.5.1 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɛɭɪɟɧɢɹ ɲɩɭɪɨɜ 
 
ɂɫɯɨɞɹ ɢɡ ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɜɨɥɚ: ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɪɨɱɧɨɫɬɢ ɩɨɪɨɞ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɣ ɝɥɭɛɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 10-15 ɩɨ ɲɤɚɥɟ 
Ɇ.Ɇ. ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ, ɚ ɞɢɚɦɟɬɪ ɫɬɜɨɥɚ ɜ ɫɜɟɬɭ ɩɪɢɧɢɦɚɟɬɫɹ 6 ɦ, ɜɵɛɢɪɚɟɦ 
ɭɫɬɚɧɨɜɤɭ ȻɍɄɋ-1ɦ (ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 2.1). 
ɍɫɬɚɧɨɜɤɚ ȻɍɄɋ-1ɦ ɫɨɫɬɨɢɬ ɢɡ ɪɚɡɞɜɢɠɧɨɣ ɤɨɥɨɧɤɢ, ɤ ɤɨɬɨɪɨɣ 
ɩɪɢɤɪɟɩɥɟɧɵ ɱɟɬɵɪɟ ɫɬɨɣɤɢ ɫ ɛɭɪɢɥɶɧɵɦɢ ɦɨɥɨɬɤɚɦɢ. ȼɫɟ ɷɬɢ ɭɡɥɵ 
ɫɨɫɬɚɜɥɹɸɬ ɫɴɟɦɧɭɸ ɱɚɫɬɶ ɭɫɬɚɧɨɜɤɢ. Ⱦɜɟ ɫɬɨɣɤɢ ɡɚɤɪɟɩɥɟɧɵ ɤ ɪɚɫɩɨɪɧɨɣ 
ɤɨɥɨɧɤɟ ɧɟɩɨɞɜɢɠɧɨ, ɞɜɟ ɲɚɪɧɢɪɧɨ ɧɚ ɩɟɬɥɹɯ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 
ɛɭɪɢɥɶɧɵɟ ɦɚɲɢɧɵ ɜ ɪɹɞ ɩɪɢ ɛɭɪɟɧɢɢ ɲɩɭɪɨɜ ɢ ɫɤɥɚɞɵɜɚɬɶ ɩɪɢ ɫɩɭɫɤɟ ɢ 
ɩɨɞɴɟɦɟ ɭɫɬɚɧɨɜɤɢ. Ȼɭɪɢɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɴɟɦɧɨɟ ɢ ɜɨ ɜɪɟɦɹ ɛɭɪɟɧɢɹ 
ɲɩɭɪɨɜ ɧɚɜɟɲɢɜɚɟɬɫɹ ɧɚ ɬɟɥɶɮɟɪ ɩɨɝɪɭɡɨɱɧɨɣ ɦɚɲɢɧɵ, ɤɨɬɨɪɵɦ ɭɫɬɚɧɨɜɤɚ 
ɩɟɪɟɦɟɳɚɟɬɫɹ ɜ ɤɪɭɝɨɜɨɦ ɢ ɪɚɞɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ. 
Ɉɪɝɚɧɢɡɚɰɢɹ ɛɭɪɟɧɢɹ ɭɫɬɚɧɨɜɤɚɦɢ ȻɍɄɋ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ȻɍɄɋ-2ɦ ɢ 
ȻɍɄɋ-1ɍ2ɦ) ɫɥɟɞɭɸɳɚɹ: ɤɚɤ ɢ ɨɛɵɱɧɨ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɱɢɫɬɤɚ ɡɚɛɨɹ ɢ ɪɚɡɦɟɬɤɚ 
ɲɩɭɪɨɜ. Ɂɚɬɟɦ ɜ ɫɬɜɨɥ ɫɩɭɫɤɚɜ ɭɫɬɚɧɨɜɤɭ ɢ ɩɨɞɜɟɲɢɜɚɜ ɧɚ ɬɟɥɶɮɟɪɟ 
ɩɨɝɪɭɡɨɱɧɨɣ ɦɚɲɢɧɵ Ʉɋ-2ɭ/40 ɢɥɢ Ʉɋ-1ɆȺ. ɗɬɢɦ ɬɟɥɶɮɟɪɨɦ ɛɭɪɢɥɶɧɚɹ 
ɨɫɬɚɧɨɜɤɚ ɩɟɪɟɦɟɲɚɟɬɫɹ ɜ ɪɚɞɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɚ ɩɪɢ ɩɨɦɨɳɢ ɩɨɜɨɪɨɬɧɨɣ 
ɪɚɦɵ ɩɟɪɟɦɟɲɚɟɬɫɹ ɩɨ ɨɤɪɭɠɧɨɫɬɢ. ɍɫɬɚɧɨɜɤɚ ɪɚɫɤɪɟɩɥɹɟɬɫɹ ɦɟɠɞɭ ɬɟɥɶɮɟɪɨɦ 
ɢ ɡɚɛɨɟɦ ɩɭɬɟɦ ɪɚɡɞɜɢɠɤɢ ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɥɨɧɧɵ. Ɇɟɯɚɧɢɡɦɵ ɭɫɬɚɧɨɜɤɢ 
ɪɚɛɨɬɚɸɬ ɧɚ ɫɠɚɬɨɦ ɜɨɡɞɭɯɟ, ɩɨɫɬɭɩɚɸɳɟɦ ɩɨ ɲɥɚɧɝɚɦ ɫ ɩɪɨɯɨɞɱɟɫɤɨɝɨ ɩɨɥɤɚ. 
ɋɬɨɣɤɢ ɩɟɪɟɦɟɳɚɸɬɫɹ ɬɚɤ, ɱɬɨɛɵ ɲɬɚɧɝɢ ɛɭɪɢɥɶɧɵɯ ɝɨɥɨɜɨɤ ɫɨɜɩɚɥɢ ɫ ɨɫɶɸ 
ɲɩɭɪɨɜ. ɉɨɫɥɟ ɷɬɨɝɨ ɜɤɥɸɱɚɸɬɫɹ ɛɭɪɢɥɶɧɵɟ ɝɨɥɨɜɤɢ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɭɪɟɧɢɟ 
ɲɩɭɪɨɜ ɫ ɜɨɡɞɭɲɧɨ-ɜɨɞɹɧɨɣ ɨɱɢɫɬɤɨɣ ɲɩɭɪɨɜ ɨɬ ɛɭɪɨɜɨɣ ɦɟɥɨɱɢ. ɉɨ 
ɨɤɨɧɱɚɧɢɢ ɛɭɪɟɧɢɹ ɲɩɭɪɚ ɧɚ ɡɚɞɚɧɧɭɸ ɝɥɭɛɢɧɭ ɛɭɪɢɥɶɧɵɟ ɝɨɥɨɜɤɢ 
ɜɨɡɜɪɚɳɚɸɬɫɹ ɜ ɢɫɯɨɞɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɚ ɭɫɬɚɧɨɜɤɚ ɩɟɪɟɦɟɳɚɟɬɫɹ ɧɚ ɞɪɭɝɭɸ 
ɩɨɡɢɰɢɸ ɞɥɹ ɛɭɪɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɲɩɭɪɨɜ. ȼ ɬɚɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɛɭɪɢɜɚɧɢɟ ɜɫɟɝɨ ɡɚɛɨɹ, ɩɨɫɥɟ ɱɟɝɨ ɭɫɬɚɧɨɜɤɚ ɩɨɞɧɢɦɚɟɬɫɹ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɶ ɡɟɦɥɢ [30]. 
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Ⱦɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɭɫɬɚɧɨɜɤɢ ȻɍɄɋ ɧɟɨɛɯɨɞɢɦɨ 3 ɱɟɥ. ɉɪɢɦɟɧɟɧɢɟ 
ɭɫɬɚɧɨɜɨɤ ȻɍɄɋ ɩɨɡɜɨɥɹɟɬ ɦɟɯɚɧɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɛɭɪɟɧɢɹ ɢ ɭɥɭɱɲɚɟɬ 
ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɪɚɛɨɬ (ɨɬɫɭɬɫɬɜɢɟ ɩɵɥɟɨɛɪɚɡɨɜɚɧɢɹ ɢ 
ɜɢɛɪɚɰɢɢ), ɩɨɜɵɲɚɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɪɚɛɨɱɢɯ ɩɪɢ ɛɭɪɟɧɢɢ, 
ɫɨɤɪɚɳɚɟɬ ɱɢɫɥɨ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɛɭɪɟɧɢɢ ɲɩɭɪɨɜ. 
ɋɬɜɨɥɨɜɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɛɭɪɟɧɢɹ ɲɩɭɪɨɜ - ȻɍɄɋ-1Ɇ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 
ɦɟɯɚɧɢɡɚɰɢɢ ɛɭɪɟɧɢɹ ɲɩɭɪɨɜ ɜ ɡɚɛɨɹɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɬɜɨɥɨɜ ɲɚɯɬ ɞɢɚɦɟɬɪɨɦ 
5,5-9 ɦ ɜ ɫɜɟɬɭ. ɉɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɛɭɪɟɧɢɹ ɲɩɭɪɨɜ ɜɟɪɬɢɤɚɥɶɧɨ ɢ ɩɨɞ ɭɝɥɨɦ ɞɨ 
100 ɤ ɜɟɪɬɢɤɚɥɢ ɜ ɩɨɪɨɞɚɯ ɤɪɟɩɨɫɬɶɸ ɞɨ 16 ɟɞ. ɩɨ ɲɤɚɥɟ  ɩɪɨɮ. 
Ɇ.Ɇ.ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ. Ɇɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɛɭɪɟɧɢɹ ɰɟɦɟɧɬɚɰɢɨɧɧɵɯ ɢ 
ɪɚɡɜɟɞɨɱɧɵɯ ɫɤɜɚɠɢɧ ɝɥɭɛɢɧɨɣ ɞɨ 30 ɦ. ɂɦɟɟɬ ɱɟɬɵɪɟ ɛɭɪɢɥɶɧɵɟ ɦɚɲɢɧɵ 
ɜɪɚɳɚɬɟɥɶɧɨ-ɭɞɚɪɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɛɭɪɟɧɢɟ 
ɱɟɬɵɪɟɯ ɲɩɭɪɨɜ. Ɉɛɨɪɭɞɨɜɚɧɚ ɭɫɬɪɨɣɫɬɜɨɦ ɞɥɹ ɜɨɡɞɭɲɧɨ-ɜɨɞɹɧɨɣ ɨɱɢɫɬɤɢ 
ɲɩɭɪɨɜ ɨɬ ɩɨɪɨɞɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɩɵɥɟɩɨɞɚɜɥɟɧɢɟ. ɋɩɨɫɨɛ ɩɨɞɜɟɫɤɢ – ɧɚ 
ɬɟɥɶɮɟɪɟ  ɩɨɪɨɞɨɩɨɝɪɭɡɨɱɧɨɣ   ɦɚɲɢɧɵ.   ɋɩɨɫɨɛ  ɩɟɪɟɦɟɳɟɧɢɹ  ɭɫɬɚɧɨɜɤɢ   - 
ɬɟɥɟɠɤɨɣ ɩɨɜɨɪɨɬɚ ɦɚɲɢɧɵ ɩɨ ɤɪɭɝɭ ɢ ɬɟɥɶɮɟɪɨɦ ɜ ɪɚɞɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 
 
Ɍɚɛɥɢɰɚ 2.7- Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɫɬɚɧɨɜɤɢ ȻɍɄɋ-1Ɇ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
ȼɟɥɢɱɢɧɚ ɯɨɞɚ ɪɚɡɞɜɢɠɧɨɣ ɤɨɥɨɧɧɵ, ɦɦ 1500 
ɋɤɨɪɨɫɬɶ ɯɨɞɚ ɪɚɡɞɜɢɠɧɨɣ ɤɨɥɨɧɧɵ, ɦ/ɫ 0,025 
ɋɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɛɭɪɢɥɶɧɨɣ ɝɨɥɨɜɤɢ ɜ ɯɨɥɨɫɬɭɸ ɩɪɢ ɩɪɹɦɨɦ ɢ ɨɛɪɚɬɧɨɦ 
ɯɨɞɟ, ɦ/ɦɢɧ 
3 
Ʉɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɡɚɛɭɪɢɜɚɟɦɵɯ ɲɩɭɪɨɜ, ɲɬ 4 
Ⱦɢɚɦɟɬɪ ɲɩɭɪɨɜ, ɦɦ 43-52 
Ƚɥɭɛɢɧɚ ɲɩɭɪɨɜ, ɦ Ⱦɨ 4,5 
ȼɟɥɢɱɢɧɚ ɯɨɞɚ ɚɜɬɨɩɨɞɚɬɱɢɤɚ, ɦɦ 4500 
Ɋɚɫɯɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ, ɦ3/ɦɢɧ 40-60 
Ɋɚɫɯɨɞ ɦɚɫɥɚ, ɤɝ/ɱɚɫ 2 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɦɵɜɤɭ 100ɦ ɲɩɭɪɚ, ɦ3 1 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɪɨɯɨɞɱɟɫɤɨɝɨ ɩɨɥɤɚ ɞɨ ɡɚɛɨɹ ɫɬɜɨɥɚ ɜɨ ɜɪɟɦɹ ɛɭɪɟɧɢɹ, ɦ 13 
Ƚɚɛɚɪɢɬɵ ɜ ɬɪɚɧɫɩɨɪɬɧɨɦ ɩɨɥɨɠɟɧɢɢ, ɦ 
ɜɵɫɨɬɚ 10,26 
ɞɢɚɦɟɬɪ ɜ ɬɪɚɧɫɩɨɪɬɧɨɦ ɩɨɥɨɠɟɧɢɢ 1,54 
Ɇɚɫɫɚ ɭɫɬɚɧɨɜɤɢ, ɬ 6,2 
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2.5.2 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɡɚɪɹɠɚɧɢɹ ɲɩɭɪɨɜ 
 
Ɂɚɪɹɠɚɧɢɟ ɲɩɭɪɨɜ ɩɪɨɢɡɜɨɞɹɬ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɛɭɪɟɧɢɹ ɜɫɟɯ ɲɩɭɪɨɜ. ȼ 
ɤɨɧɰɟ ɛɭɪɟɧɢɹ ɲɩɭɪɨɜ ɦɚɫɬɟɪ-ɜɡɪɵɜɧɢɤ ɢɥɢ ɝɨɪɧɵɣ ɦɚɫɬɟɪ ɩɪɨɜɟɪɹɸɬ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɝɥɭɛɢɧɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɲɩɭɪɨɜ ɩɚɫɩɨɪɬɭ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ. 
ɒɩɭɪɵ, ɤɨɬɨɪɵɟ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɩɚɫɩɨɪɬɭ, ɩɟɪɟɛɭɪɢɜɚɸɬ, ɚ ɲɩɭɪɵ, 
ɢɦɟɸɳɢɟ ɝɥɭɛɢɧɭ ɦɟɧɶɲɟ ɩɚɫɩɨɪɬɧɨɣ, ɞɨɛɭɪɢɜɚɸɬ. ɉɨɫɥɟ ɩɪɨɜɟɪɤɢ ɤɚɱɟɫɬɜɚ 
ɛɭɪɟɧɢɹ ɲɩɭɪɨɜ ɢ ɨɱɢɫɬɤɢ ɢɯ ɨɬ ɛɭɪɨɜɨɣ ɦɟɥɨɱɢ ɢɡ ɡɚɛɨɹ ɭɛɢɪɚɸɬ ɛɭɪɨɜɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɢɧɫɬɪɭɦɟɧɬ ɢ ɲɥɚɧɝɢ. 
Ɂɚɪɹɠɚɧɢɟ ɲɩɭɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɪɭɱɧɭɸ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɩɧɟɜɦɨɡɚɪɹɞɱɢɤɚ Ɂɉ-1. ȼ ɡɚɪɹɠɚɧɢɢ ɲɩɭɪɨɜ ɜɡɪɵɜɧɢɤɭ ɩɨɦɨɝɚɸɬ ɩɪɨɯɨɞɱɢɤɢ, 
ɢɦɟɸɳɢɟ ȿɞɢɧɭɸ ɤɧɢɠɤɭ ɜɡɪɵɜɧɢɤɚ. 
ɉɨɫɥɟ ɩɨɦɟɳɟɧɢɹ ɡɚɪɹɞɚ ɜ ɲɩɭɪ, ɨɫɬɚɜɲɭɸɫɹ ɫɜɨɛɨɞɧɭɸ ɱɚɫɬɶ ɲɩɭɪɚ 
ɡɚɩɨɥɧɹɸɬ ɢɧɟɪɬɧɵɦ ɦɚɬɟɪɢɚɥɨɦ - ɩɪɨɢɡɜɨɞɹɬ ɡɚɛɨɣɤɭ ɲɩɭɪɚ. 
ɉɪɢ ɡɚɪɹɠɚɧɢɢ ɲɩɭɪɨɜ ɩɚɬɪɨɧɵ ȼȼ ɜɜɨɞɹɬ ɜ ɲɩɭɪ ɡɚɛɨɣɧɢɤɨɦ ɩɨ 
ɨɞɧɨɦɭ. Ɂɚɛɨɣɧɢɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɟɪɟɜɹɧɧɭɸ ɤɪɭɝɥɭɸ ɩɚɥɤɭ, ɞɥɢɧɚ 
ɤɨɬɨɪɨɣ ɛɨɥɶɲɟ ɫɚɦɨɝɨ ɞɥɢɧɧɨɝɨ ɲɩɭɪɚ, ɚ ɬɨɥɳɢɧɚ ɦɟɧɶɲɟ ɞɢɚɦɟɬɪɚ ɲɩɭɪɚ. 
ɉɨ ɜɫɟɣ ɞɥɢɧɟ ɡɚɛɨɣɧɢɤɚ ɞɟɥɚɟɬɫɹ ɤɚɧɚɜɤɚ, ɜ ɤɨɬɨɪɭɸ ɩɨɦɟɳɚɟɬɫɹ 
ɨɝɧɟɩɪɨɜɨɞɧɵɣ ɲɧɭɪ ɢɥɢ ɩɪɨɜɨɞɚ ɷɥɟɤɬɪɨɞɟɬɨɧɚɬɨɪɚ. 
ȼɡɪɵɜɱɚɬɵɟ ɦɚɬɟɪɢɚɥɵ ɞɨɫɬɚɜɥɹɸɬɫɹ ɫ ɪɚɫɯɨɞɧɨɝɨ ɫɤɥɚɞɚ ɧɚ 
ɫɩɟɰɢɚɥɶɧɨɣ ɬɪɚɧɫɩɨɪɬɧɨɣ ɦɚɲɢɧɟ ɧɚ ɩɥɨɳɚɞɤɭ ɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ ȼɆ, 
ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɜ ɪɚɣɨɧɟ ɫɬɜɨɥɚ [32]. 
ɂɡɝɨɬɨɜɥɟɧɢɟ ɩɚɬɪɨɧɨɜ-ɛɨɟɜɢɤɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɡɚɪɹɞɧɨɣ ɛɭɞɤɟ ɜ 
ɤɨɥɢɱɟɫɬɜɟ ɧɟɨɛɯɨɞɢɦɨɦ ɧɚ ɜɡɪɵɜ. 
ȼɡɪɵɜɱɚɬɵɟ ɜɟɳɟɫɬɜɚ ɜ ɡɚɛɨɣ ɞɨɫɬɚɜɥɹɸɬɫɹ ɜɡɪɵɜɧɢɤɨɦ ɜ ɛɚɞɶɟ, ɜ 
ɫɩɟɰɢɚɥɶɧɵɯ ɫɭɦɤɚɯ (ɹɳɢɤɚɯ). ɋɩɭɫɤ ɜ ɫɬɜɨɥ ɩɚɬɪɨɧɨɜ-ɛɨɟɜɢɤɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɫɭɦɤɚɯ (ɹɳɢɤɚɯ) ɨɬɞɟɥɶɧɨ ɨɬ ɜɡɪɵɜɱɚɬɵɯ ɜɟɳɟɫɬɜ ɜ 
ɫɨɩɪɨɜɨɠɞɟɧɢɢ ɜɡɪɵɜɧɢɤɚ. 
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2.5.3 ȼɡɪɵɜɚɧɢɟ 
 
ɉɨ ɨɩɵɬɭ ɜɟɞɟɧɢɹ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɜ ɚɧɚɥɨɝɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɜ ɤɚɱɟɫɬɜɟ 
ɫɪɟɞɫɬɜ ɢɧɢɰɢɢɪɨɜɚɧɢɹ ɩɪɢɦɟɧɟɧɵ ɭɫɬɪɨɣɫɬɜɚ ɫ ɡɚɦɟɞɥɟɧɢɟɦ ɲɩɭɪɨɜɵɟ 
ɂɋɄɊȺ-ɒ (Ɍɍ 773979.010). ɋɨɛɫɬɜɟɧɧɨ ɢɧɢɰɢɢɪɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɷɥɟɤɬɪɨɞɟɬɨɧɚɬɨɪɨɦ ɬɢɩɚ ɗȾ-1-8-Ɍ ɜ ɤɨɥɢɱɟɫɬɜɟ 1 ɲɬ. ɧɚ ɜɡɪɵɜ. Ʉɨɦɦɭɬɚɰɢɹ 
ɜɡɪɵɜɧɨɣ ɫɟɬɢ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɟɬɨɧɢɪɭɸɳɟɝɨ ɲɧɭɪɚ Ⱦɒɗ-10 ȽɈɋɌ 
6196-78. ɂɫɬɨɱɧɢɤ ɬɨɤɚ - ɤɨɧɞɟɧɫɚɬɨɪɧɚɹ ɦɚɲɢɧɤɚ ɄɉɆ-1Ⱥ. 
ȼ ɤɚɱɟɫɬɜɟ ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɥɢɧɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɛɟɥɶ ɦɚɪɤɢ ɄȽɇ 2ɏ4 
(ɨɛɳɚɹ ɞɥɢɧɚ ɧɚ ɩɨɥɧɭɸ ɩɪɨɯɨɞɤɭ ɫɬɜɨɥɚ ɫɨɫɬɚɜɥɹɟɬ 550ɦ). Ʉɚɛɟɥɶ 
ɧɚɦɚɬɵɜɚɟɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɵɣ ɛɚɪɚɛɚɧ ɢ ɩɨ ɦɟɪɟ ɩɪɨɯɨɞɤɟ ɡɚɛɨɹ ɫɬɜɨɥɚ 
ɫɦɚɬɵɜɚɟɬɫɹ ɫ ɧɟɝɨ. Ʉɚɛɟɥɶ ɧɟ ɞɨɜɨɞɹɬ ɞɨ ɡɚɛɨɹ (ɫ ɰɟɥɶɸ ɫɨɯɪɚɧɧɨɫɬɢ) ɧɚ 50-
70ɦ. ɉɪɢ ɩɨɞɧɹɬɨɦ ɧɚ ɜɡɪɵɜ ɩɨɥɤɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɧɟɝɨ ɷɬɚɠɚ ɞɨ 
ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɫɨɫɬɚɜɥɹɟɬ 1,0-1,5 ɦ. 
ɋɨɟɞɢɧɢɬɟɥɶɧɚɹ ɥɢɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɢɡ ɩɪɨɜɨɞɚ ɬɢɩɚ ȼɉ 2∙0,7 ɞɥɢɧɚ 
ɥɢɧɢɢ ɨɬ ɩɨɥɤɚ ɞɨ ɡɚɛɨɹ ~ 60 ɦ. 
ȼɡɪɵɜɧɵɟ ɪɚɛɨɬɵ ɜɟɞɭɬɫɹ ɩɨ ɭɬɜɟɪɠɞɟɧɧɵɦ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ 
ɩɚɫɩɨɪɬɚɦ. ȼɡɪɵɜɧɵɟ ɪɚɛɨɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «ȿɞɢɧɵɦɢ 
ɩɪɚɜɢɥɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬɚɯ» (ɉȻ 13-407-01). 
 
2.6 Ʉɪɟɩɥɟɧɢɟ ɫɬɜɨɥɚ 
 
Ⱦɥɹ ɤɪɟɩɥɟɧɢɹ ɫɬɜɨɥɚ ɜɵɛɪɚɧɚ ɦɨɧɨɥɢɬɧɚɹ ɛɟɬɨɧɧɚɹ ɤɪɟɩɶ, ɬɚɤ ɤɚɤ ɫɬɜɨɥ 
ɢɦɟɟɬ ɩɟɪɟɦɟɧɧɵɣ ɜɧɟɲɧɢɣ ɞɢɚɦɟɬɪ ɢ ɩɪɨɯɨɞɢɬɫɹ ɩɨ ɩɨɪɨɞɚɦ ɫɪɟɞɧɟɣ 
ɤɪɟɩɨɫɬɢ ɢ ɤɪɟɩɤɢɦ. 
 
2.6.1 Ɋɚɫɱɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɪɨɞ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɪɟɩɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɬɜɨɥɨɜ ɩɪɨɜɟɞɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɜɤɥɸɱɚɸɳɢɯ: ɝɟɨɦɨɪɮɨɥɨɝɢɸ ɦɟɫɬɚ 
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ɧɚɦɟɱɚɟɦɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɬɜɨɥɚ, ɥɢɬɨɥɨɝɢɱɟɫɤɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɢ 
ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɪɨɞ ɦɚɫɫɢɜɚ, ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ, ɚ 
ɬɚɤɠɟ ɞɚɧɧɵɟ ɩɨ ɝɚɡɨɧɨɫɧɨɫɬɢ ɢ ɝɟɨɤɪɢɨɥɨɝɢɢ (ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ). ɋɨɫɬɚɜ ɢ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ [45] ɋɉ 91.13330.2012 
«ɉɨɞɡɟɦɧɵɟ ɝɨɪɧɵɟ ɜɵɪɚɛɨɬɤɢ». 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ ɩɪɨɹɜɥɟɧɢɣ ɜ ɫɬɜɨɥɟ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ 
ɬɪɟɛɭɟɦɵɯ ɦɟɪ ɞɥɹ ɟɝɨ ɩɨɞɞɟɪɠɚɧɢɹ ɜ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ ɧɨɪɦɚɦɢ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɱɟɬɵɪɟ ɤɚɬɟɝɨɪɢɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɪɨɞ: I- ɭɫɬɨɣɱɢɜɵɟ; II-
ɫɪɟɞɧɟɭɫɬɨɣɱɢɜɵɟ; III- ɧɟɭɫɬɨɣɱɢɜɵɟ; IV- ɨɱɟɧɶ ɧɟɭɫɬɨɣɱɢɜɵɟ. 
ȼ   ɤɚɱɟɫɬɜɟ  ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ  ɞɥɹ  ɨɩɪɟɞɟɥɟɧɢɹ  ɭɫɬɨɣɱɢɜɨɫɬɢ   ɩɨɪɨɞ, 
ɜɟɥɢɱɢɧ ɢɯ ɫɦɟɳɟɧɢɣ, ɧɚɝɪɭɡɨɤ ɧɚ ɤɪɟɩɶ ɢ ɩɚɪɚɦɟɬɪɨɜ ɤɪɟɩɢ ɫɬɜɨɥɚ ɩɪɢɧɹɬɵ: 
ɪɚɫɱɟɬɧɚɹ   ɝɥɭɛɢɧɚ   ɪɚɡɦɟɳɟɧɢɹ   ɜɵɪɚɛɨɬɤɢ;   ɪɚɫɱɟɬɧɵɟ   ɡɧɚɱɟɧɢɹ   ɮɢɡɢɤɨ-
ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɝɨɪɧɵɯ ɩɨɪɨɞ. Ʉɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ ɩɨɪɨɞ, ɦɟɧɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɥɭɛɢɧɵ ɫɬɜɨɥɚ 5≤f≤15. Ⱦɥɹ ɪɚɫɱɟɬɨɜ ɩɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ 
ɤɪɟɩɨɫɬɢ f=5 ɩɪɢ ɝɥɭɛɢɧɟ ɫɬɜɨɥɚ 100ɦ, f=9 ɩɪɢ ɝɥɭɛɢɧɟ ɫɬɜɨɥɚ 300ɦ ɢ f=15 ɩɪɢ 
ɝɥɭɛɢɧɟ ɫɬɜɨɥɚ 550ɦ. 
Ɋɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɪɚɡɦɟɳɟɧɢɹ ɫɬɜɨɥɚ, ɦ: 
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dLQ
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ɡ
ɡ
  , ɤɝ. (2.69)  
 
кɇɇ ɪ   , ɦ , (2.70)  
 
ɝɞɟ ɇ- ɩɪɨɟɤɬɧɚɹ ɝɥɭɛɢɧɚ ɪɚɡɦɟɳɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɭɱɚɫɬɤɚ ɫɬɜɨɥɚ (ɇ=550 ɦ); 
ɤ- ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ  ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ  ɭɫɥɨɜɢɹ  (ɤ=1 ɞɥɹ 
ɨɛɵɱɧɵɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ). 
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɪɨɞ (ɦɚɫɫɢɜɚ) ɫɠɚɬɢɸ, Ɇɉɚ: 
 
cɪ kRR  , Ɇɉɚ, (2.71)  
 
ɝɞɟ R- ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɪɨɞ ɜ ɨɛɪɚɡɰɟ ɨɞɧɨɨɫɧɨɦɭ ɫɠɚɬɢɸ, 
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ɟɝɨ ɧɚɯɨɞɢɦ ɤɚɤ: 
 
10 fR , Ɇɉɚ, (2.72)  
 
kc - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɧɚɪɭɲɟɧɧɨɫɬɶ ɦɚɫɫɢɜɚ 
ɩɨɪɨɞ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɛɟɡ ɫɰɟɩɥɟɧɢɹ ɢɥɢ ɫ ɦɚɥɨɣ ɫɜɹɡɧɨɫɬɶɸ (ɤɫ=0,6). 
f –ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ ɩɨɪɨɞ, ɤɨɬɨɪɵɣ ɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɝɥɭɛɢɧɵ ɫɬɜɨɥɚ 5≤f≤15.  
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɪɨɞ ɫɠɚɬɢɸ ɩɨ ɝɥɭɛɢɧɟ ɫɬɜɨɥɚ ɨɩɪɟɞɟɥɹɸɬ 
ɩɭɬɟɦ ɪɚɡɞɟɥɟɧɢɹ ɫɬɜɨɥɚ ɧɚ ɨɬɞɟɥɶɧɵɟ ɭɱɚɫɬɤɢ ɩɨ ɞɥɢɧɟ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ 
ɡɧɚɱɟɧɢɣ Rp ɧɚ ɪɚɡɥɢɱɧɵɯ ɝɥɭɛɢɧɚɯ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 2.3. 
Ɋɚɡɭɩɪɨɱɧɟɧɢɟ ɨɛɜɨɞɧɟɧɧɵɯ ɩɨɪɨɞ ɜ ɪɟɡɭɥɶɬɚɬɟ ɮɢɥɶɬɪɚɰɢɢ ɢɥɢ 
ɨɛɜɨɞɧɟɧɢɹ ɫɬɜɨɥɚ ɭɱɬɟɧɨ ɩɭɬɟɦ ɫɧɢɠɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɪɨɞ. 
 
2.6.2 Ɋɚɫɱɟɬ ɤɪɟɩɢ 
 
ȼɵɛɨɪ ɤɨɧɫɬɪɭɤɰɢɢ ɤɪɟɩɢ ɞɥɹ ɩɪɨɬɹɠɟɧɧɨɣ (ɨɫɧɨɜɧɨɣ) ɱɚɫɬɢ ɫɬɜɨɥɚ ɢ 
ɭɱɚɫɬɤɨɜ ɫɨɩɪɹɠɟɧɢɣ ɢɡ ɨɫɧɨɜɚɧɢɢ ɤɚɬɟɝɨɪɢɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɪɨɞ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ ɩɪɨɢɡɜɟɞɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɪɢɬɟɪɢɟɦ 
ɭɫɬɨɣɱɢɜɨɫɬɢ. 
ȼɟɥɢɱɢɧɚ ɤɪɢɬɟɪɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɪɨɞ ɜɟɪɬɢɤɚɥɶɧɨɣ ɜɵɪɚɛɨɬɤɢ 
 
)0056.0525(6.23
k ɫɛ
papa
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Hkkk
C 
 , (2.73)  
 
ɝɞɟ kɫɛ- ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɫɬɜɨɥ ɫɨɩɪɹɝɚɸɳɢɯɫɹ ɜɵɪɚɛɨɬɨɤ (ɤɫɛ=1); 
kɰ- ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɫɬɜɨɥ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ (ɜɧɟ ɡɨɧɵ ɜɥɢɹɧɢɹ kɰ=l); 
kt- ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɜɪɟɦɟɧɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɜɵɪɚɛɨɬɤɢ 
(ɞɥɹ ɲɚɯɬɧɵɯ ɫɬɜɨɥɨɜ kt=l); 
kɝ- ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɡɜɟɲɢɜɚɸɳɟɟ ɞɟɣɫɬɜɢɟ ɜɨɞɵ (ɜɧɟ 
ɜɨɞɨɧɨɫɧɵɯ ɝɨɪɢɡɨɧɬɨɜ ɤ,=1). 
71 
ka- ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɭɝɥɚ ɡɚɥɟɝɚɧɢɹ ɩɨɪɨɞ, ɝɪɚɞɭɫ, ɧɚɯɨɞɢɦ ɢɡ 
ɜɵɪɚɠɟɧɢɹ: 
 
a
ka
sin5.01
1
 , 
(2.74)  
 
ɝɞɟ a- ɭɝɨɥ ɡɚɥɟɝɚɧɢɹ ɩɨɪɨɞ ɜ ɦɚɫɫɢɜɟ (ɚ=50°). 
 
72.0
50sin5.01
1 ak  
(2.75)  
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɤɪɢɬɟɪɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɪɨɞ ɜɟɪɬɢɤɚɥɶɧɨɣ ɜɵɪɚ-
ɛɨɬɤɢ ɧɚ ɜɫɟɣ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɫɬɜɨɥɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ.2.9.  
Ɋɚɫɱɟɬ ɤɪɟɩɢ ɩɪɨɢɡɜɨɞɹɬ ɧɚ ɫɭɦɦɚɪɧɨɟ (ɧɚɢɛɨɥɶɲɟɟ ɜɨ ɜɪɟɦɟɧɢ) 
ɞɟɣɫɬɜɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ (ɪɚɞɢɚɥɶɧɨɝɨ) ɞɚɜɥɟɧɢɹ ɩɨɪɨɞ ɦɚɫɫɢɜɚ Ɋɩ ɢ ɞɚɜɥɟɧɢɟ 
ɨɫɬɚɬɨɱɧɨɝɨ ɧɚɩɨɪɚ ɩɨɞɡɟɦɧɵɯ ɜɨɞ Ɋɝ. 
Ɋɚɫɱɟɬɧɨɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɤɪɟɩɶ ɩɪɨɬɹɠɟɧɧɨɣ ɱɚɫɬɢ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɜɵɪɚɛɨɬɤɢ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜɥɢɹɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɞɟɮɨɪɦɚɰɢɣ 
ɨɬ ɜɨɡɞɟɣɫɬɜɢɣ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɪɚɜɧɨ: 
 
 )3(1,01 0  rPnmnɊ ɧɧyɩ , Ɇɉɚ, (2.76)  
 
ɝɞɟ n - ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɝɪɭɡɤɢ (n=1,3); 
mɭ- ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ (ɩɪɢ ɦɨɧɨɥɢɬɧɨɣ ɤɪɟɩɢ mɭ=0,8); 
r0 - ɪɚɞɢɭɫ ɜɵɪɚɛɨɬɤɢ ɜ ɫɜɟɬɭ (r0=3ɦ); 
n- ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɧɚɝɪɭɡɤɢ, ɩɪɢɧɢɦɚɟɦɵɣ 
ɩɨ ɬɚɛɥɢɰɟ 2.2 (nɧ=2,75); 
Ɋɧ - ɧɨɪɦɚɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɤɪɟɩɶ, ɤɉɚ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɞɥɹ ɩɨɪɨɞ I, II ɢ III 
ɤɚɬɟɝɨɪɢɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨ ɮɨɪɦɭɥɚɦ: 
 
ɩɪɢ ɋ≤6,    1210 ɋPɧ , Ɇɉɚ, (2.77)  
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ɩɪɢ ɋ>6,    7310 ɋPɧ , Ɇɉɚ, (2.78)  
 
ɝɞɟ ɋ- ɤɪɢɬɟɪɢɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ; 
Δ- ɩɚɪɚɦɟɬɪ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɯɨɞɤɢ (ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɢ 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦɚɯ- 0; ɩɪɢ ɫɨɜɦɟɳɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɫɯɟɦɟ ɫ ɩɟɪɟɞɜɢɠɧɨɣ ɨɩɚɥɭɛɤɨɣ: ɩɪɢ ɋ≤6 ɪɚɜɟɧ 2, ɩɪɢ ɋ>6 ɪɚɜɟɧ 3). ȼ ɩɨɪɨɞɚɯ 
IV ɤɚɬɟɝɨɪɢɢ ɭɫɬɨɣɱɢɜɨɫɬɢ Ɋɧ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɦɟɬɨɞɢɤɚɦ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ 
ɨɪɝɚɧɢɡɚɰɢɣ. 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ Ɋɧ ɢ Ɋɩ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 2.8. 
 
Ɍɚɛɥɢɰɚ 2.8 - Ɋɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɚ, ɭɱɢɬɵɜɚɸɳɟɝɨ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɧɚɝɪɭɡɤɢ 
ɍɝɨɥ ɡɚɥɟɝɚɧɢɹ 
ɩɨɪɨɞ, ɝɪɚɞɭɫ 
Ʉɨɷɮɮɢɰɢɟɧɬ nɧ 
ɉɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɢ ɩɚɪɚɥɥɟɥɶɧɨɣ 
ɫɯɟɦɚɯ ɩɪɨɯɨɞɤɢ 
ɉɪɢ ɫɨɜɦɟɳɟɧɧɨɣ ɫɯɟɦɟ 
ɩɪɨɯɨɞɤɢ 
<10 2 1,75 
10-35 2,5 2 
>35 2,75 2,75 
 
Ⱦɚɜɥɟɧɢɟ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɧɚ ɤɪɟɩɶ ɜɵɪɚɛɨɬɤɢ ɜ ɤɨɪɟɧɧɵɯ ɩɨɪɨɞɚɯ ɛɟɡ ɢɯ 
ɬɚɦɩɨɧɚɠɚ (Ɇɉɚ) ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
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  , Ɇɉɚ, (2.79)  
 
ɝɞɟ f -ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɩɨɝɪɭɡɤɟ, ɩɪɢɧɢɦɚɟɦɵɣ 1,1; 
ɇɜ –ɟɫɬɟɫɬɜɟɧɧɵɣ ɢɥɢ ɫɧɢɠɟɧɧɵɣ ɨɛɳɢɦ ɜɨɞɨɩɨɧɢɠɟɧɢɟɦ ɧɚɩɨɪ ɜ ɞɚɧɧɨɦ 
ɜɨɞɨɧɨɫɧɨɦ ɝɨɪɢɡɨɧɬɟ, ɨɩɪɟɞɟɥɹɟɦɵ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ, ɦ (ɇɜ =160); 
ɤɮɤɪ –ɤɨɷɮɮɢɰɢɟɧɬ ɮɢɥɶɬɪɚɰɢɢ ɤɪɟɩɢ (ɞɥɹ ɛɟɬɨɧɧɨɣ   ɤɮɤɪ=0,00158 ɦ/ɫɭɬ); 
ɤɮɩ –ɤɨɷɮɮɢɰɢɟɧɬ ɮɢɥɶɬɪɚɰɢɢ ɩɨɪɨɞɵ (ɤɮɩ =0,03 ɦ/ɫɭɬ); 
r1, r0 – ɜɧɟɲɧɢɣ ɢ ɜɧɭɬɪɟɧɧɢɣ ɪɚɞɢɭɫ ɫɬɜɨɥɚ, ɦ (r1=3,5 , r0=3); 
R(t) –ɪɚɞɢɭɫ ɜɥɢɹɧɢɹ ɞɪɟɧɚɠɚ ɜɵɪɚɛɨɬɤɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɞɚɧɧɵɦ 
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ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢɡɵɫɤɚɧɢɣ ( R(t)=37 ɦ). 
 
822,0
)3lg()5,3lg(03,0
)5,3lg()37lg(00158,01
1601,1 


ɝɊ Ɇɉɚ. 
 
Ɋɚɫɱɟɬ ɬɨɥɳɢɧɵ ɦɨɧɨɥɢɬɧɨɣ ɛɟɬɨɧɧɨɣ ɢ ɧɚɛɪɵɡɝɛɟɬɨɧɧɨɣ ɤɪɟɩɟɣ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɜɵɪɚɛɨɬɤɢ (ɦ) ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ: 
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(2.80)  
 
ɝɞɟ my- ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɤɪɟɩɢ (mɭ=1,25); 
r0- ɪɚɞɢɭɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɜɵɪɚɛɨɬɤɢ ɜ ɫɜɟɬɭ, ɦ (r0=4); 
m1, - ɤɨɷɮɮɢɰɢɟɧɬɵ, ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɤɨɥɟɛɚɧɢɹ 
(m1=0,75);  
Rɩɪ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ɩɨ ɋɇɢɉ (Rɩɪ= 14500 ɤɉɚ); 
ɤɪ- ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɚɩɪɹɠɟɧɢɣ  ɜ ɤɪɟɩɢ (ɧɚ ɩɪɨɬɹɠɟɧɧɵɯ 
ɭɱɚɫɬɤɚɯ ɫɬɜɨɥɚ ɤɪ=1); 
δɩɛ-ɬɨɥɳɢɧɚ ɩɨɪɨɞɨɛɟɬɨɧɧɨɣ ɨɛɨɥɨɱɤɢ, ɨɛɪɚɡɭɸɳɟɣɫɹ ɡɚ ɫɱɟɬ 
ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɛɟɬɨɧɚ ɜ ɨɤɪɭɠɚɸɳɢɟ ɧɚɪɭɲɟɧɧɵɟ ɩɨɪɨɞɵ: ɞɥɹ ɧɚɛɪɵɡɝ-ɛɟɬɨɧɚ 
ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ - 50, ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɜɢɞɨɜ ɤɪɟɩɢ ɪɚɜɧɨɣ – 0;  
Ɋ- ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ. 
ɋɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɋɉ 91.13330.2012 ɦɢɧɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɤɪɟɩɢ 
ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɫɬɜɨɥɚ ɫɨɫɬɚɜɥɹɟɬ 250 ɦɦ. Ɋɚɫɱɟɬɧɵɟ ɜɟɥɢɱɢɧɵ ɬɨɥɳɢɧɵ ɤɪɟɩɢ 
ɧɚ ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɚɯ ɩɨ ɝɥɭɛɢɧɟ ɫɬɜɨɥɚ ɫɨɝɥɚɫɧɨ ɬɚɛɥ. ɢɡɦɟɧɹɸɬɫɹ ɨɬ 300 ɞɨ 
350 ɦɦ. ɉɨɷɬɨɦɭ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɜɨɥɚ 
ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɭɱɚɫɬɤɚ ɫɬɜɨɥɚ 0-550 ɦ ɬɨɥɳɢɧɭ 
ɤɪɟɩɢ350ɦɦ. 
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Ɍɚɛɥɢɰɚ 2.9 - Ɋɚɫɱɟɬɧɵɟ ɜɟɥɢɱɢɧɵ ɬɨɥɳɢɧɵ ɤɪɟɩɢ ɧɚ ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɚɯ ɩɨ ɝɥɭɛɢɧɟ ɫɬɜɨɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞ. ɢɡɦ. Ɂɧɚɱɟɧɢɟ 
Ɋɚɫɱɟɬɧɚɹ ɜɟɥɢɱɢɧɚ ɪɚɡɦɟɳɟɧɢɹ ɜɵɪɚɛɨɬɤɢ Hp ɦ 100 200 300 400 500 
Ɋɚɫɱɟɬɧɚɹ ɩɪɨɱɧɨɫɬɶ ɩɨɪɨɞ ɩɪɢ ɫɠɚɬɢɢ Rp Ɇɩɚ 30 48 72 80 120 
Ʉɪɢɬɟɪɢɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɪɨɞ ɜɟɪɬɢɤɚɥɶɧɨɣ ɜɵɪɚɛɨɬɤɢ ɋ 
 
0,79 0,86 0,88 1,1 0,9 
Ʉɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɭɝɥɚ ɡɚɥɟɝɚɧɢɹ ɩɨɪɨɞ Ʉɚ 
 
0,72 
Ɋɚɫɱɟɬɧɨɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɤɪɟɩɶ ɩɪɨɬɹɠɟɧɧɨɣ 
ɱɚɫɬɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɜɵɪɚɛɨɬɤɢ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜɥɢɹɧɢɹ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ 
Ɋɩ Ɇɩɚ 0,15 0,19 0,21 0,3 0,2 
ɇɨɪɦɚɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɤɪɟɩɶ ɪɇ Ɇɩɚ 0,06 0,07 0,075 0,11 0,075 
Ɍɨɥɳɢɧɚ ɦɨɧɨɥɢɬɧɨɣ ɛɟɬɨɧɧɨɣ ɤɪɟɩɢ δɤ ɦ 0,341 0,333 0,314 0,347 0,314 
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2.7 Ɋɚɫɱɟɬ ɩɚɫɩɨɪɬɚ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɩɨ ɬɪɚɞɢɰɢɨɧɧɨɣ ɦɟɬɨɞɢɤɟ 
(ɜɚɪɢɚɧɬ 1) 
 
2.7.1 ȼɵɛɨɪ ɜɡɪɵɜɱɚɬɵɯ ɜɟɳɟɫɬɜ 
 
ȼɡɪɵɜɱɚɬɵɟ ɜɟɳɟɫɬɜɚ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɩɪɨɯɨɞɤɢ ɫɬɜɨɥɨɜ, 
ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɩɵɥɟɝɚɡɨɜɨɦɭ ɪɟɠɢɦɭ ɲɚɯɬɵ (ɪɭɞɧɢɤɚ) ɢ ɨɛɥɚɞɚɸɬ 
ɞɨɫɬɚɬɨɱɧɨɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶɸ, ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɶɸ, ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ 
ɝɢɝɪɨɫɤɨɩɢɱɧɨɫɬɶɸ, ɯɢɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɶɸ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɞɨɪɨɝɢɟ. 
Ⱦɥɹ ɪɚɡɪɭɲɟɧɢɹ ɩɨɪɨɞɵ ɩɪɢɦɟɧɹɟɦ Ⱥɦɦɨɧɢɬ №6 ɀȼ. ȼȼ 
ɩɚɬɪɨɧɢɪɨɜɚɧɧɨɟ, ɞɢɚɦɟɬɪ ɩɚɬɪɨɧɚ 36 ɦɦ, ɦɚɫɫɚ ɩɚɬɪɨɧɚ 300 ɝ, lɩ =260ɦɦ [33]. 
 
2.7.2 Ɋɚɫɱɟɬ ɱɢɫɥɚ ɲɩɭɪɨɜ ɜ ɡɚɛɨɟ 
 
ɑɢɫɥɨ ɲɩɭɪɨɜ ɡɚɜɢɫɢɬ ɨɬ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɬɜɨɥɚ, ɮɢɡɢɤɨ-
ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɪɨɞ, ɬɢɩɚ ȼȼ ɧ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɞɢɚɦɟɬɪɚ ɩɚɬɪɨɧɨɜ 
ȼȼ, ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɨɥɧɟɧɢɹ ɲɩɭɪɚ. 
ȼ ɩɪɚɤɬɢɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɜɨɥɨɜ ɱɢɫɥɨ ɲɩɭɪɨɜ ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɭɫɥɨɜɢɹ 
ɪɚɡɦɟɳɟɧɢɹ ɜ ɧɢɯ ɡɚɪɹɞɚ ȼȼ ɧɚ ɨɞɧɭ ɡɚɯɨɞɤɭ, ɪɚɜɧɨɦɟɪɧɨɝɨ ɢ ɦɟɥɤɨɝɨ 
ɞɪɨɛɥɟɧɢɹ ɩɨɪɨɞɵ ɢ ɬɨɱɧɨɝɨ ɨɤɨɧɬɭɪɢɜɚɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɜɨɥɚ. 
Ʉɨɥɢɱɟɫɬɜɨ ɲɩɭɪɨɜ ɜ ɡɚɛɨɟ, ɲɬ: 
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(2.81)  
 
ɝɞɟ Ș
 
–ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɲɩɭɪɨɜ (η=0,95); 
Sɩɪ- ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɜ ɩɪɨɯɨɞɤɟ (SɉɊ=35,2 ɦ 2);  
ɪɜɜ – ɩɥɨɬɧɨɫɬɶ ȼȼ ɜ ɩɚɬɪɨɧɚɯ (ɚ=1,1 ɤɝ/ɦ3);  
dɩ – ɞɢɚɦɟɬɪ ɩɚɬɪɨɧɚ (dɩ=0,036 ɦ);  
ɤɡ –ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɲɩɭɪɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɚɦɟɬɪɚ ɲɩɭɪɚ (ɩɪɢ 
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dɩ=0,036 ɦ Ʉɡ=0,7)[ɬɚɛɥɢɰɚ]  
 q- ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ȼȼ, ɤɝ/ɦ3: 
 
meUffq  11,0 , (2.82)  
 
ɝɞɟ f- ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ ɩɨ ɲɤɚɥɟ ɆɆ. ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ f=15 ;  
f0 - ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɪɭɤɬɭɪɵ ɩɨɪɨɞɵ (fo=l,4);  
U- ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɠɢɦɚ ɩɨɪɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ: 
 
ɜɱS
U 5,6 , (2.83)  
 
ɝɞɟ Sɜɱ - ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɜɱɟɪɧɟ (Sɜɱ=35,2 ɦ2) 
 
1,1
2,35
5,6 U  
 
ɟ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ȼȼ, ɩɪɢɧɢɦɚɟɦ e=1, ɬɚɤ ɤɚɤ 
ɩɪɢɦɟɧɹɟɦ ɚɦɦɨɧɢɬ №6 ɀȼ. 
m - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɞɢɚɦɟɬɪɚ ɩɚɬɪɨɧɚ ȼȼ ɧɚ ɪɚɫɯɨɞ 
ȼȼ: 
 
ɉd
m
2.3  (2.84)  
 
89,0
6,3
2,3 m  
 
06,289,011,14,1151,0 q ɤɝ/ɦ3 
 
883,87
107,01,1036,0
95,02,3506,27,21
=N 42 
 ɲɬ 
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Ɉɛɳɢɣ ɪɚɫɯɨɞ ȼȼ ɧɚ ɨɞɧɭ ɡɚɯɨɞɤɭ, ɧɚɯɨɞɢɦ ɢɡ ɜɵɪɚɠɟɧɢɹ:  
 
ɜɱSlqQ  , ɤɝ (2.85)  
 
ɝɞɟ l - ɞɥɢɧɚ ɡɚɯɨɞɤɢ (l=3,0 ɦ). 
 
5,2172,35306,2 Q ɤɝ. 
 
2.7.3 Ɋɚɫɩɨɥɨɠɟɧɢɟ ɲɩɭɪɨɜ ɜ ɡɚɛɨɟ 
 
ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɜ ɫɬɜɨɥɚɯ ɫ ɩɨɩɟɪɟɱɧɵɦ ɫɟɱɟɧɢɟɦ ɜ ɮɨɪɦɟ ɤɪɭɝɚ ɩɪɢ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɢ ɩɨɥɨɝɨɦ ɡɚɥɟɝɚɧɢɢ ɩɨɪɨɞ ɲɩɭɪɵ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɨ ɬɪɟɦ, 
ɱɟɬɵɪɟɦ ɢɥɢ ɩɹɬɢ ɤɨɧɰɟɧɬɪɢɱɟɫɤɢɦ ɨɤɪɭɠɧɨɫɬɹɦ, ɨɩɢɫɚɧɧɵɦ ɢɡ ɰɟɧɬɪɚ [34]. 
ɉɪɢɧɢɦɚɟɦ ɱɟɬɵɪɟ ɨɤɪɭɠɧɨɫɬɢ. Ⱦɢɚɦɟɬɪɵ ɷɬɢɯ ɨɤɪɭɠɧɨɫɬɟɣ ɩɪɢ 
ɩɚɬɪɨɧɚɯ ȼȼ ɞɢɚɦɟɬɪɨɦ 36 ɦɦ: 0,25; 0,48; 0,72 ɢ 0,95 ɨɬ Dɜɱ. ɉɪɢɦɟɪɧɨɟ 
ɫɨɨɬɧɨɲɟɧɢɟ ɱɢɫɥɚ ɲɩɭɪɨɜ ɧɚ ɤɚɠɞɨɣ ɢɡ ɷɬɢɯ ɨɤɪɭɠɧɨɫɬɟɣ ɩɪɢɧɢɦɚɟɬ 1:2:3:5.  
 
Ɍɚɛɥɢɰɚ 2.10 - Ɋɚɫɱɟɬ ɞɢɚɦɟɬɪɨɜ ɢ ɱɢɫɥɚ ɲɩɭɪɨɜ ɧɚ ɨɤɪɭɠɧɨɫɬɹɯ* 
Ⱦɢɚɦɟɬɪ ɨɤɪɭɠɧɨɫɬɢ ɑɢɫɥɨ ɲɩɭɪɨɜ 
Ɏɨɪɦɭɥɚ Ɂɧɚɱɟɧɢɟ, ɦ Ɏɨɪɦɭɥɚ Ɂɧɚɱɟɧɢɟ, ɲɬ 𝐷ଵ = Ͳ,͵ · 𝐷ɜɱ 2,01 𝑁ଵ = ͳ · 𝑁ͳͳ 8 𝐷ଶ = Ͳ,ͷͲ · 𝐷вч 3,4 𝑁ଶ = ʹ · 𝑁ͳͳ 16 𝐷ଷ = Ͳ,7ͷ · 𝐷вч 5 𝑁ଷ = ͵ · 𝑁ͳͳ 24 𝐷ସ = Ͳ,9ͷ · 𝐷вч 6,4 𝑁ସ = ͷ · 𝑁ͳͳ 40 
* - N- ɱɢɫɥɨ ɲɩɭɪɨɜ ɜ ɤɨɦɩɥɟɤɬɟ (N=88 ɲɬ);  Dɜɱ- ɞɢɚɦɟɬɪ ɫɬɜɨɥɚ ɜɱɟɪɧɟ (Dɜɱ=6,7 ɦ). 
 
2.7.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɲɩɭɪɚɦɢ 
 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɲɩɭɪɚɦɢ ɩɨ ɨɤɪɭɠɧɨɫɬɹɦ ɩɪɢ ɤɪɟɩɨɫɬɢ ɩɨɪɨɞ: 
ȼ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɨɤɪɭɠɧɨɫɬɢ №1 (ɜɪɭɛɨɜɨɣ), ɦ 
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1
1
1 N
D
a
 
,
 
(2.86)  
 
ɝɞɟ    ɚ1- ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɲɩɭɪɚɦɢ, ɦ; 
D1- ɞɢɚɦɟɬɪ ɩɟɪɜɨɣ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɨɤɪɭɠɧɨɫɬɢ (D1=2,01 ɦ); 
N1- ɤɨɥɢɱɟɫɬɜɨ ɲɩɭɪɨɜ ɜ ɩɟɪɜɨɣ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɨɤɪɭɠɧɨɫɬɢ (N1=8 ɲɬ). 
 
789,0
8
01,2
1  a , ɦ. 
 
ȼ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɨɤɪɭɠɧɨɫɬɢ №2, ɦ 
 
2
2
2 N
D
a
 
,
 
(2.87)  
 
ɝɞɟ ɚ2  - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɲɩɭɪɚɦɢ, ɦ: 
D2 - ɞɢɚɦɟɬɪ ɜɬɨɪɨɣ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɨɤɪɭɠɧɨɫɬɢ (D2=3,4ɦ); 
N2 - ɤɨɥɢɱɟɫɬɜɨ ɲɩɭɪɨɜ ɜɨ ɜɬɨɪɨɣ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɨɤɪɭɠɧɨɫɬɢ 
(N2=16ɲɬ). 
 
667,0
16
4,3
2  a , ɦ 
 
ȼ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɨɤɪɭɠɧɨɫɬɢ №3, ɦ 
 
3
3
3 N
D
a
 
,
 
(2.88)  
 
ɝɞɟ a3- ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɲɩɭɪɚɦɢ, ɦ; 
D3 - ɞɢɚɦɟɬɪ ɬɪɟɬɶɟɣ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɨɤɪɭɠɧɨɫɬɢ (D3=5 ɦ); 
N3 - ɤɨɥɢɱɟɫɬɜɨ ɲɩɭɪɨɜ ɜ ɬɪɟɬɶɟɣ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɨɤɪɭɠɧɨɫɬɢ (N3=24 ɲɬ), 
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654,0
24
5
3  a , ɦ 
 
ȼ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɨɤɪɭɠɧɨɫɬɢ №4, ɦ 
 
4
4
4 N
D
a
 
,
 
(2.89)  
 
ɝɞɟ ɚ4 - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɲɩɭɪɚɦɢ, ɦ; 
D4-ɞɢɚɦɟɬɪ ɱɟɬɜɟɪɬɨɣ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɨɤɪɭɠɧɨɫɬɢ (D4=6,4 ɦ); 
N4- ɤɨɥɢɱɟɫɬɜɨ ɲɩɭɪɨɜ ɜ ɱɟɬɜɟɪɬɨɣ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɨɤɪɭɠɧɨɫɬɢ (N4=40 
ɲɬ), 
502,0
40
4,6
4  a , ɦ. 
 
2.7.5 Ɋɚɫɱɟɬ ɦɚɫɫɵ ɡɚɪɹɞɨɜ ɢ ɱɢɫɥɚ ɩɚɬɪɨɧɨɜ ɩɨ ɜɢɞɚɦ ɲɩɭɪɨɜ 
 
Ɇɚɫɫɚ ɡɚɪɹɞɚ ɜɪɭɛɨɜɨɝɨ ɲɩɭɪɚ Q1 ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 20-25% ɛɨɥɶɲɟ 
ɫɪɟɞɧɟɣ ɦɚɫɫɵ ɲɩɭɪɨɜɨɝɨ ɡɚɪɹɞɚ. Ɇɚɫɫɚ ɡɚɪɹɞɚ ɨɤɨɧɬɭɪɢɜɚɸɳɟɝɨ ɲɩɭɪɚ Q4 
ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 15-20% ɦɟɧɶɲɟ ɫɪɟɞɧɟɣ ɦɚɫɫɵ ɲɩɭɪɨɜɨɝɨ ɡɚɪɹɞɚ. Ɇɚɫɫɚ ɡɚɪɹɞɚ 
ɨɬɛɨɣɧɨɝɨ ɲɩɭɪɚ Q2 ɢ Q3 ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɫɪɟɞɧɟɣ ɦɚɫɫɟ ɲɩɭɪɨɜɨɝɨ ɡɚɪɹɞɚ. 
1. ɋɪɟɞɧɹɹ ɜɟɥɢɱɢɧɚ ɡɚɪɹɞɚ ɜ ɲɩɭɪɟ, ɤɝ 
 
N
Qq 
,
 
(2.90)  
 
5,2
88
54,217 q ɤɝ 
 
2. Ɇɚɫɫɚ ȼȼ ɜ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɨɤɪɭɠɧɨɫɬɢ №1 (ɜɪɭɛɨɜɨɣ), ɤɝ 
 
80 
11 NqkQ ɜɪ 
,
 (2.91)  
 
ɝɞɟ kɜɪ- ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɫɫɵ ɡɚɪɹɞɚ ɜɨ ɜɪɭɛɨɜɨɦ ɲɩɭɪɟ (kɜɪ=1,1).  
 
2285,21,11 Q ,0 ɤɝ. 
 
3. Ɇɚɫɫɚ ȼȼ ɜ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɨɤɪɭɠɧɨɫɬɢ №2, ɤɝ 
 
22 NqkQ ɨɬɛ 
,
 (2.92)  
 
ɝɞɟ kɨɬɛ - ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɫɫɵ ɡɚɪɹɞɚ ɜ ɨɬɛɨɣɧɨɦ ɲɩɭɪɟ (kɨɬɛ =0,8). 
 
0,32165,28,02 Q ,ɤɝ 
 
4. Ɇɚɫɫɚ ȼȼ ɜ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɨɤɪɭɠɧɨɫɬɢ №3, ɤɝ 
 
33 NqkQ ɜɪ 
,
 (2.93)  
 
0,48245,28,03 Q ,ɤɝ 
 
5. Ɇɚɫɫɚ ȼȼ ɜ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɨɤɪɭɠɧɨɫɬɢ №4, ɤɝ 
 
44 NqkQ ɨк 
,
 (2.94)  
 
ɝɞɟ kɨɤ - ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɫɫɵ ɡɚɪɹɞɚ ɜ ɨɤɨɧɬɭɪɢɜɚɸɳɟɦ ɲɩɭɪɟ (kɨɤ=1,0).  
 
0,85345,20,14 Q , ɤɝ. 
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ɑɢɫɥɨ ɩɚɬɪɨɧɨɜ ȼȼ ɜ ɲɩɭɪɨɜɨɦ ɡɚɪɹɞɟ ɨɩɪɟɞɟɥɹɸɬ ɞɟɥɟɧɢɟɦ ɦɚɫɫɵ 
ɡɚɪɹɞɚ ɧɚ ɦɚɫɫɭ ɨɞɧɨɝɨ ɩɚɬɪɨɧɚ. ɋɯɟɦɚ ɡɚɪɹɞɨɜ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ.2.11. 
1. Чɢɫɥɨ ɩɚɬɪɨɧɨɜ ɜɨ ɜɪɭɛɨɜɨɦ ɲɩɭɪɟ, ɲɬ: 
 
mN
Q
nɜɪɉ  1
1
,
 
(2.95)  
 
ɝɞɟ m - ɦɚɫɫɚ ɩɚɬɪɨɧɚ ȼȼ (m=0,3 ɤɝ). 
 
102,9
3,08
0,22 
ɜɪ
ɉn ɲɬ. 
 
2. Ɇɚɫɫɚ ȼȼ ɜɨ ɜɪɭɛɨɜɵɯ ɲɩɭɪɚɯ: 
 
,2483,010
..
ɜɪɡQ ɤɝ. 
 
3. Ⱦɥɢɧɚ ɡɚɪɹɞɚ ɜɨ ɜɪɭɛɨɜɨɦ ɲɩɭɪɟ ɪɚɜɧɚ: 
 
,6,21026,0  ɩɸɜɪɩɡɸɜɪ nll ɦ 
 
4. Чɢɫɥɨ ɩɚɬɪɨɧɨɜ ɜ ɨɬɛɨɣɧɵɯ ɲɩɭɪɚɯ, ɲɬ: 
 
mN
Q
nɨɬɉ  2
2
,
 
(2.96)  
 
,77,6
3,016
32 
ɨɬ
ɉn ɲɬ. 
 
5. Ɇɚɫɫɚ ȼȼ ɜ ɨɬɛɨɣɧɵɯ ɲɩɭɪɚɯ ɩɟɪɜɨɣ ɨɤɪɭɠɧɨɫɬɢ ɪɚɜɧɚ: 
 
6,33163,07
.
ɜɫɩɡQ ɤɝ. 
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6. Ɇɚɫɫɚ ȼȼ ɜ ɨɬɛɨɣɧɵɯ ɲɩɭɪɚɯ ɩɟɪɜɨɣ ɨɤɪɭɠɧɨɫɬɢ ɪɚɜɧɚ: 
 
,4,50243,07
.
ɜɫɩɡQ ɤɝ. 
 
7. Ⱦɥɢɧɚ ɡɚɪɹɞɚ ɜ ɨɬɛɨɣɧɵɯ ɲɩɭɪɚɯ ɪɚɜɧɚ: 
 
,82,1726,0
.
ɨɬɛɡl ɦ 
 
8. Чɢɫɥɨ ɩɚɬɪɨɧɨɜ ɜ ɨɤɨɧɬɭɪɢɜɚɸɳɟɦ ɲɩɭɪɟ, ɲɬ: 
 
mN
Q
nɨкɉ  4
4
,
 
(2.97)  
 
71,7
3,040
85 
ɨк
ɉn ɲɬ. 
 
9. Ɇɚɫɫɚ ȼȼ ɜ ɨɤɨɧɬɭɪɢɜɚɸɳɢɯ ɲɩɭɪɚɯ ɪɚɜɧɚ: 
 
,84403,07
..
ɨкɨɧɬɡQ ɤɝ. 
 
10. Ⱦɥɢɧɚ ɡɚɪɹɞɚ ɜ ɨɤɨɧɬɭɪɢɜɚɸɳɢɯ ɲɩɭɪɚɯ ɪɚɜɧɚ: 
 
,82,1726,0
..
ɨкɨɧɬɡl ɦ. 
 
11. ɍɬɨɱɧɟɧɧɵɣ ɨɛɳɢɣ ɪɚɫɯɨɞ ȼȼ ɫɨɫɬɚɜɥɹɟɬ: 
 
,192246,334,50844321  QQQQQɮ  ɤɝ. 
 
12. ɍɬɨɱɧɟɧɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɪɚɫɫɱɢɬɵɜɚɟɦ ɤɚɤ: 
 
83 
,2,288/192/
.
 ɲɩФɭɞФ NQQ ɤɝ. 
Ⱦɥɢɧɭ ɡɚɛɨɣɤɢ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɭɸ lɡ=500ɦɦ. 
 
 
Ɋɢɫɭɧɨɤ 2.10 – ɋɯɟɦɚ ɡɚɪɹɞɨɜ ȼȼ ɩɨ ɜɚɪɢɚɧɬɭ 1 
 
ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɲɩɭɪɨɜ ɜ ɡɚɛɨɟ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.11. 
 
 
84 
 
Ɋɢɫɭɧɨɤ 2.11 –ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɲɩɭɪɨɜ ɜ ɡɚɛɨɟ ɩɨ ɜɚɪɢɚɧɬɭ 1  
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2.8 Ɋɚɫɱɟɬ  ɩɚɫɩɨɪɬɚ ȻȼɊ ɩɨ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɟɬɨɞɢɤɟ (ɜɚɪɢɚɧɬ 2) 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ ɪɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ȻȼɊ 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɚɫɩɨɪɬɚ: 
Ʉɪɟɩɨɫɬɶ ɩɨ Ɇ.Ɇ. ɉɪɨɬɨɞɶɹɤɨɧɨɜɭ f=6–15 (15), ɩɨɪɨɞɵ ɬɪɟɳɢɧɨɜɚɬɵɟ, 
ɬɪɟɳɢɧɵ ɜ ɨɫɧɨɜɧɨɦ ɨɬɤɪɵɬɵɟ. 
Ⱦɢɚɦɟɬɪ ɲɩɭɪɨɜ 48 ɦɦ. 
ɋɩɨɫɨɛ ɡɚɪɹɠɚɧɢɹ: ɩɚɬɪɨɧɢɪɨɜɚɧɧɵɯ ȼȼ - ɪɭɱɧɨɣ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɡɚɪɹɞɱɢɤɨɜ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɦɟɧɹɟɦɨɝɨ ȼȼ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.11. 
 
Ɍɚɛɥɢɰɚ 2.11 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢɦɟɧɹɟɦɵɯ ȼȼ 
№ 
ɩ/ɩ Ɍɢɩ ȼȼ 
Ⱦɢɚɦɟɬɪ 
ɩɚɬɪɨɧɚ, 
ɦɦ 
Ⱦɥɢɧɚ 
ɩɚɬɪɨɧɚ, 
ɦɦ 
Ɇɚɫɫɚ ɜ 
ɩɚɬɪɨɧɟ, ɝ 
ɉɥɨɬɧɨɫɬɶ, 
ɤɝ/ɦ3 
ɋɤɨɪɨɫɬɶ 
ɞɟɬɨɧɚɰɢɢ, 
ɦ/ɫ 
1 Ⱥɦɦɨɧɢɬ №6 ɀȼ 36 260 300 1000-1200 (1100) 
3600-4800 
(4060) 
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɚɫɩɨɪɬɚ ȻȼɊ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.12. 
 
Ɍɚɛɥɢɰɚ 2.12 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɚɫɩɨɪɬɚ ȻȼɊ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞ.ɢɡɦ
. 
Ɂɧɚɱɟɧɢɟ 
Ⱥɦɦɨɧɢɬ 
6ɀȼ 
ɉɥɨɬɧɨɫɬɶ ȼȼ ɜ ɡɚɪɹɞɟ q ɤɝ/ɦ3 1100 
ɋɤɨɪɨɫɬɶ ɞɟɬɨɧɚɰɢɢ ȼȼ D ɦ/ɫ 4060 
Ɋɚɞɢɭɫ ɡɚɪɹɞɚ rɜ ɦ 0,016 
Ʉɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ ɩɨ ɲɤɚɥɟ ɩɪɨɮ.  
Ɇ.Ɇ.ɉɪɨɬɨɞɴɹɤɨɧɨɜɚ f  15 
ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ ıɫɠ ɉɚ 100000000 
ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɪɟɡ 
 
ɉɚ 10000000 
Ⱦɥɢɧɚ ɜɪɭɛɨɜɵɯ ɲɩɭɪɨɜ lɲ ɦ 3,3 
Ⱦɥɢɧɚ ɨɫɧɨɜɧɨɝɨ ɤɨɦɩɥɟɤɬɚ ɲɩɭɪɨɜ lɲ ɦ 3 
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɨɧɵ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɞɪɨɛɥɟɧɢɹ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 2.13. 
86 
Ɍɚɛɥɢɰɚ 2.13 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɡɨɧɵ ɪɟɝɭɥɢɪɭɟɦɨɝɨ 
ɞɪɨɛɥɟɧɢɹ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞ. ɢɡɦ. Ɂɧɚɱɟɧɢɟ Ⱥɦɦɨɧɢɬ 6ɀȼ 
Ɋɚɞɢɭɫ ɡɨɧɵ ɫɦɹɬɢɹ Rɫɦ ɦ 0,11 
Ɋɚɞɢɭɫ ɡɨɧɵ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ Rɬɪ ɦ 0,87 
Ʌɢɧɢɹ ɧɚɢɦɟɧɶɲɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ W ɦ 0,76 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ: 
1. Ɋɚɞɢɭɫ ɡɨɧɵ ɫɦɹɬɢɹ: 
 
7
2
ɫɠ
2
ɫɦ
10f8
Dd
8
DdR 

 

,
 
(2.98)  
 
ɞɥɹ ɚɦɦɨɧɢɬɚ 6ɀȼ – 11,0
10158
33161100036,0 7
2

ɫɦR , ɦ. 
2. Ɋɚɞɢɭɫ ɡɨɧɵ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ: 
 
5,025.05,175,02102,0   ɫɪɫɠɬɪ DdR  ,ɦ, (2.99)  
 
ɞɥɹ ɚɦɦɨɧɢɬɚ №6ɀȼ –  
 
87,01000000010000000033161100036,02102,0 5,025,05,175,0  ɬɪR , ɦ. 
3. Ʌɢɧɢɹ ɧɚɢɦɟɧɶɲɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ: 
 
)5,0cos(  ɬɪRW ,ɦ, (2.100) 
 
ɞɥɹ ɚɦɦɨɧɢɬɚ №6ɀȼ – 76,0)605,0cos(87,0 W , ɦ. 
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2.8.1 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɨɤɪɭɠɧɨɫɬɟɣ ɢ ɢɯ ɪɚɞɢɭɫɨɜ 
 
Ʉɨɥɢɱɟɫɬɜɨ ɨɤɪɭɠɧɨɫɬɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
W
R
D
N
ɫɦ
ɜɱɫɬ
ɨк

 2
..
,ɦ, 
(2.101) 
 
4
76,0
11,0
2
7,6
2
..





W
R
D
N
ɫɦ
ɜɱɫɬ
ɨк ɲɬ. 
 
Ɋɚɞɢɭɫ ɨɤɪɭɠɧɨɫɬɢ ɨɤɨɧɬɭɪɢɜɚɸɳɢɯ ɲɩɭɪɨɜ ɪɚɜɟɧ: 
 
cɦ
cɬ
ɨкɨкɪ R
D
R 
2..
,ɦ, (2.102) 
 
24,311,0
2
7,6
..
ɨкɨкɪR ɦ. 
 
Ɋɚɞɢɭɫ ɨɤɪɭɠɧɨɫɬɢ ɩɟɪɜɨɝɨ ɪɹɞɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɲɩɭɪɨɜ: 
 
,
.1. WRR ɨкɨɧɬɨкɜɫɩɨк  ɦ, (2.103) 
 
48,276,024,31. ɜɫɩɨкR ɦ. 
 
Ɋɚɞɢɭɫ ɨɤɪɭɠɧɨɫɬɢ ɜɬɨɪɨɝɨ ɪɹɞɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɲɩɭɪɨɜ: 
 
,1.2. WRR ɜɫɩɨкɜɫɩɨк  ɦ, (2.104) 
 
72,176,048,22. ɜɫɩɨкR
 
ɦ. 
 
Ɋɚɞɢɭɫ ɨɤɪɭɠɧɨɫɬɢ ɜɪɭɛɨɜɵɯ ɲɩɭɪɨɜ: 
88 
,2.. WRR ɜɫɩɨкɜɪɨк  ɦ, (2.105) 
 
97,076,072,1
.
ɜɪɨкR ɦ. 
 
2.8.2 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɲɩɭɪɨɜ ɜ ɡɚɛɨɟ 
 
Ʉɨɥɢɱɟɫɬɜɨ ɲɩɭɪɨɜ ɨɤɨɧɬɭɪɢɜɚɸɳɟɣ ɨɤɪɭɠɧɨɫɬɢ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
,
2
.
.
ɬɪ
ɨкɨɧɨк
ɨкɲɩ R
RN   ɲɬ, (2.106) 
 
23
87,0
24,314,32
.
ɨкɲɩN ɲɬ. 
 
Ʉɨɥɢɱɟɫɬɜɨ ɲɩɭɪɨɜ ɩɟɪɜɨɣ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɨɤɪɭɠɧɨɫɬɢ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 
,
2 1.
1.
ɬɪ
ɜɫɩɨк
ɜɫɩɲɩ R
RN   ɲɬ (2.107) 
 
18
87,0
48,214,32
1. ɜɫɩɲɩN ɲɬ. 
 
Ʉɨɥɢɱɟɫɬɜɨ ɲɩɭɪɨɜ ɜɬɨɪɨɣ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɨɤɪɭɠɧɨɫɬɢ ɧɚɯɨɞɢɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 
,
2 2.
2.
ɬɪ
ɜɫɩɨк
ɜɫɩɲɩ R
RN   ɲɬ, (2.108) 
 
12
87,0
72,114,32
2. ɜɫɩɲɩN ɲɬ. 
 
Ʉɨɥɢɱɟɫɬɜɨ ɲɩɭɪɨɜ ɜɪɭɛɨɜɨɣ ɨɤɪɭɠɧɨɫɬɢ ɪɚɜɧɨ: 
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,
2
.
.
ɬɪ
ɜɪɨк
ɜɪɲɩ R
R
N
  ɲɬ, (2.109) 
 
7
87,0
97,014,32
.
ɜɪɲɩN ɲɬ. 
Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɲɩɭɪɨɜ ɜ ɡɚɛɨɟ ɪɚɜɧɨ 60ɲɬ. 
 
2.8.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɲɩɭɪɚɦɢ 
 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɲɩɭɪɚɦɢ ɨɤɨɧɬɭɪɢɜɚɸɳɟɣ ɨɤɪɭɠɧɨɫɬɢ ɧɚɯɨɞɢɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 
 
ɨкɨɧ
ɫɦɫɬ
ɨкɨɧ N
RR
L
 2 , ɦ, (2.110) 
 
  885,0
23
11,035,314,32 ɨкɨɧL ɦ. 
 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɲɩɭɪɚɦɢ ɩɟɪɜɨɣ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɨɤɪɭɠɧɨɫɬɢ ɪɚɜɧɨ: 
 
 
1
1
2
ɜɫɩ
ɫɦɫɬ
ɜɫɩ N
WRR
L
  , ɦ, (2.111) 
 
  865,0
18
76,011,035,314,32
1 ɜɫɩL ɦ. 
 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɲɩɭɪɚɦɢ ɜɬɨɪɨɣ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɨɤɪɭɠɧɨɫɬɢ 
ɨɩɪɟɞɟɥɹɸɬ ɤɚɤ: 
 
 
2
2
22
ɜɫɩ
ɫɦɫɬ
ɜɫɩ N
WRR
L
  ,ɦ, (2.112) 
 
  90,0
12
76,0211,035,314,32
2 ɜɫɩL ɦ. 
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Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɲɩɭɪɚɦɢ ɜɪɭɛɨɜɨɣ ɨɤɪɭɠɧɨɫɬɢ ɪɚɜɧɨ: 
 
ɜɪ
ɜɪɨк
ɜɪ N
D
L .
  ,ɦ, (2.113) 
 
870,0
7
14,397,0 2 ɜɪL ɦ. 
 
Ƚɥɭɛɢɧɚ ɲɩɭɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɪɚɜɧɚ ɞɥɢɧɟ ɲɬɚɧɝɢ. Ƚɥɭɛɢɧɚ ɨɤɨɧɬɭɪɢɜɚɸɳɢɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɲɩɭɪɨɜ ɦɟɧɶɲɟ ɜɪɭɛɨɜɵɯ ɩɪɢɦɟɪɧɨ ɧɚ 3-10 %. 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɞɥɢɧɵ ɲɩɭɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɮɨɪɦɭɥɚ: 
 
n
mAl 
  , ɦ, 
(2.114) 
 
ɝɞɟ А – ɫɦɟɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ȻɍɄɋ, ɦ; 
m – ɱɢɫɥɨ ɫɦɟɧ ɛɭɪɟɧɢɹ ɜ ɨɞɧɨɦ ɩɪɨɯɨɞɱɟɫɤɨɦ ɰɢɤɥɟ, ɲɬ.; 
ρ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɛɴɟɦ ɩɨɞɛɭɪɤɢ (ɩɪɢɧɢɦɚɟɬɫɹ ɨɬ 1 ɞɨ 1,1); 
n – ɤɨɥɢɱɟɫɬɜɨ ɲɩɭɪɨɜ ɜ ɡɚɛɨɟ, ɲɬ. 
 
3
601
1180 
l , ɦ. 
 
Ⱦɥɢɧɭ ɜɪɭɛɨɜɵɯ ɲɩɭɪɨɜ ɩɪɢɧɢɦɚɟɦ ɧɚ 3-10% ɛɨɥɶɲɟ, ɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ 
ɨɧɚ ɫɨɫɬɚɜɢɬ 3,3 ɦ. 
Ɋɚɫɱɟɬ ɞɥɢɧɵ ɡɚɛɨɣɤɢ ɜɟɞɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 
5,0
341,1 







Pp
EWL  , ɦ, (2.115) 
 
ɝɞɟ ȿ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɩɨɪɨɞɵ, ɤɝ/ɫɦ2; 
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ρ – ɭɞɟɥɶɧɚɹ ɦɚɫɫɚ ɩɨɪɨɞɵ, ɤɝ/ɦ3; 
ρ3 – ɭɞɟɥɶɧɚɹ ɦɚɫɫɚ ɦɚɬɟɪɢɚɥɚ ɡɚɛɨɣɤɢ, ɤɝ/ɦ3; 
Ɋ – ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɨɜ ɜɡɪɵɜɚ ɧɚ ɬɨɪɟɰ ɡɚɛɨɣɤɢ, ɤɝ/ɫɦ2, 
 
5,0
11002600
32000008,0
41,1
76,0 5,0 



L ,ɦ 
 
Ⱦɥɢɧɚ ɡɚɪɹɞɚ ɜɨ ɜɪɭɛɨɜɵɯ ɲɩɭɪɚɯ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
ɛɡɚɛɲɡ llWlL  5,0 , ɦ, (2.116) 
 
06,226,06,076,05,03,3 ɡL , ɦ. 
 
Ʉɨɥɢɱɟɫɬɜɨ ɩɚɬɪɨɧɨɜ ɜɨ ɜɪɭɛɨɜɵɯ ɲɩɭɪɚɯ ɪɚɜɧɨ: 
 
,
ɩ
ɡ
ɩ l
Ll  ɲɬ (2.117) 
 
89,7
260,0
06,2 ɩl ɲɬ. 
 
ȼɟɫ ɡɚɪɹɞɚ ɜɨ ɜɪɭɛɨɜɵɯ ɲɩɭɪɚɯ ɪɚɜɟɧ: 
 
8,1673,08
..
ɜɪɡQ ɤɝ. 
 
Ⱦɥɢɧɚ ɡɚɪɹɞɚ ɜɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɢ ɨɤɨɧɬɭɪɢɜɚɸɳɢɯ ɲɩɭɪɚɯ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
76,126,06,076,05,03 ɡL , ɦ. 
 
Ʉɨɥɢɱɟɫɬɜɨ ɩɚɬɪɨɧɨɜ ɜɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɢ ɨɤɨɧɬɭɪɢɜɚɸɳɢɯ ɲɩɭɪɚɯ 
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ɪɚɜɧɨ: 
 
78,6
260,0
76,1 ɩl ɲɬ. 
 
ȼɟɫ ɡɚɪɹɞɚ ɜ ɨɤɨɧɬɭɪɢɜɚɸɳɢɯ ɲɩɭɪɚɯ ɪɚɜɟɧ: 
 
63303,07 ɡQ , ɤɝ. 
 
ȼɟɫ ɡɚɪɹɞɚ ɜɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɲɩɭɪɚɯ ɪɚɜɟɧ: 
 
,3,48233,07 ɡQ ɤɝ. 
 
ɍɬɨɱɧɟɧɧɵɣ ɨɛɳɢɣ ɪɚɫɯɨɞ ȼȼ ɫɨɫɬɚɜɥɹɟɬ: 
 
1,1288,16633,484321  QQQQQɮ  ɤɝ. 
 
 ɋɬɪɨɹɬɫɹ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɪɹɞɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɜɢɞɚ ɲɩɭɪɨɜ (ɪɢɫ. ). 
 
Ɋɢɫɭɧɨɤ 2.12 –Ʉɨɧɫɬɪɭɤɰɢɹ ɡɚɪɹɞɨɜ 
ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɲɩɭɪɨɜ ɜ ɡɚɛɨɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.13. 
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Ɋɢɫɭɧɨɤ 2.13 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɲɩɭɪɨɜ ɜ ɡɚɛɨɟ ɩɨ ɜɚɪɢɚɧɬɭ 2  
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2.9 ɉɨɝɪɭɡɤɚ ɩɨɪɨɞɵ 
2.9.1 Ɋɚɫɱɟɬ ɩɨɝɪɭɡɤɢ ɩɨɪɨɞɵ 
 
ɉɨɝɪɭɡɤɚ ɩɨɪɨɞɵ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɫɬɜɨɥɨɜ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ 
ɬɪɭɞɨɟɦɤɢɯ ɢ ɫɚɦɨɣ ɞɥɢɬɟɥɶɧɨɣ ɨɩɟɪɚɰɢɟɣ ɩɪɨɯɨɞɱɟɫɤɨɝɨ ɰɢɤɥɚ, ɨɧɚ ɡɚɧɢɦɚɟɬ 
ɞɨ 40-50% ɟɝɨ ɜɪɟɦɟɧɢ. 
ȼɫɟ ɩɨɝɪɭɡɨɱɧɵɟ ɦɚɲɢɧɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɫɬɜɨɥɨɜ, 
ɢɦɟɸɬ ɝɪɟɣɮɟɪɧɵɣ ɦɧɨɝɨɥɨɩɚɫɬɧɨɣ ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ ɨɪɝɚɧ ɫ ɪɭɱɧɵɦ ɢɥɢ 
ɦɟɯɚɧɢɱɟɫɤɢɦ ɜɨɠɞɟɧɢɟɦ ɩɨ ɡɚɛɨɸ.[30] 
ɉɪɢɧɢɦɚɟɦ ɦɚɲɢɧɭ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɜɨɠɞɟɧɢɟɦ ɝɪɟɣɮɟɪɚ ɩɨ ɡɚɛɨɸ 2Ʉɋ- 
1ɆА, ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.14.  
ɉɨɝɪɭɡɨɱɧɚɹ ɦɚɲɢɧɚ 2Ʉɋ-1ɆȺ ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 2.14 ɫɨɫɬɨɢɬ 
ɢɡ ɝɪɟɣɮɟɪɚ 1, ɩɨɞɜɟɲɟɧɧɨɝɨ ɧɚ ɤɚɧɚɬɟ 3 ɤ ɬɟɥɶɮɟɪɭ 4. Ɍɟɥɶɮɟɪ ɢɦɟɟɬ ɥɟɛɟɞɤɭ 
14, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜɵɫɨɬɚ ɩɨɞɜɟɫɤɢ ɝɪɟɣɮɟɪɚ. Ƚɪɟɣɮɟɪ 
ɩɟɪɟɦɟɳɚɟɬɫɹ ɜ ɪɚɞɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨ ɪɚɦɟ 6 ɫ ɩɨɦɨɳɶɸ ɬɟɥɟɠɤɢ 12 ɢ 
ɩɪɢɜɨɞɚ 11. ɇɚɩɪɚɜɥɹɸɳɚɹ ɪɚɦɚ 6 ɨɞɧɢɦ ɤɨɧɰɨɦ ɫɨɟɞɢɧɟɧɚ ɫ ɰɟɧɬɪɚɥɶɧɨɣ 
ɨɩɨɪɨɣ 13, ɚ ɞɪɭɝɢɦ — ɫ ɬɟɥɟɠɤɨɣ ɩɨɜɨɪɨɬɚ 10. Ʉ ɧɚɩɪɚɜɥɹɸɳɟɣ ɪɚɦɟ 
ɩɨɞɜɟɲɟɧɚ ɤɚɛɢɧɚ ɦɚɲɢɧɢɫɬɚ 5 ɫ ɩɨɦɨɳɶɸ ɪɨɥɢɤɚ 7. Ɍɟɥɟɠɤɚ ɩɨɜɨɪɨɬɚ ɢɦɟɟɬ 
ɩɧɟɜɦɨɩɪɢɜɨɞ 9 ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɪɚɦɵ ɩɨ ɤɨɥɶɰɟɜɨɦɭ ɦɨɧɨɪɟɥɶɫɭ 8. ɉɨɞɚɱɭ 
ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɨ ɩɧɟɜɦɨɤɨɦɦɭɧɢɤɚɰɢɹɦ 2. 
ɉɨɝɪɭɡɤɭ ɩɨɪɨɞɵ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜ ɞɜɟ ɮɚɡɵ. ȼ ɩɟɪɜɭɸ ɮɚɡɭ ɝɪɭɡɹɬ ɫ 
ɩɨɦɨɳɶɸ ɩɨɝɪɭɡɨɱɧɵɯ ɦɚɲɢɧ ɩɨɪɨɞɭ, ɧɟ ɬɪɟɛɭɸɳɭɸ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɪɵɯɥɟɧɢɹ. ȼɨ ɜɬɨɪɨɣ ɮɚɡɟ ɩɨɝɪɭɡɤɢ ɫɥɟɠɚɜɲɚɹɫɹ (ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɡɚɛɨɹ) 
ɩɨɪɨɞɚ ɪɵɯɥɢɬɫɹ ɜɪɭɱɧɭɸ ɫ ɩɨɦɨɳɶɸ ɨɬɛɨɣɧɵɯ ɦɨɥɨɬɤɨɜ, ɩɧɟɜɦɨɦɨɥɨɬɨɜ. 
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Ɍɚɛɥɢɰɚ 2.14- Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 2Ʉɋ-1ɆȺ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
ȼɦɟɫɬɢɦɨɫɬɶ ɝɪɟɣɮɟɪɚ,ɦ3 2×1,25 
Ɍɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ /ɦɢɧ 4,7 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ /ɱ 180-200 
Ɋɚɫɯɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɣ 
50 ɪɚɛɨɬɟ ɜɫɟɯ ɞɜɢɝɚɬɟɥɟɣ, ɦ3ɦɢɧ 
ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ ɝɪɟɣɮɟɪɚ, ɦɦ 10 
ɋɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɱɟɪɩɚɧɢɹ, ɫ 30 
Ɉɛɳɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
209,2 ɩɧɟɜɦɨɞɜɢɝɚɬɟɥɟɣ, ɤȼɬ 
Ⱦɢɚɦɟɬɪ ɝɪɟɣɮɟɪɚ, ɦɦ:  
ɜ ɪɚɫɤɪɵɬɨɦ ɫɨɫɬɨɹɧɢɢ 2900 
ɜ ɡɚɤɪɵɬɨɦ ɫɨɫɬɨɹɧɢɢ 2100 
Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɜɦɟɫɬɢɦɨɫɬɶ ɛɚɞɶɢ, ɦ3 5-6,5 
Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɭɫɥɨɜɢɹ ɩɪɢɦɟɧɟɧɢɹ: 
Ƚɥɭɛɢɧɚ ɫɬɜɨɥɚ, ɦ 400-1500 
Ⱦɢɚɦɟɬɪ ɫɬɜɨɥɚ ɜɱɟɪɧɟ, ɦ 6,0-8,0 
Ɇɚɫɫɚ ɩɨɝɪɭɡɨɱɧɨɣ ɦɚɲɢɧɵ, ɬ 3,9 
 
Ɉɛɴɟɦ ɩɨɝɪɭɠɚɟɦɨɣ ɩɨɪɨɞɵ ɜɨ ɜɬɨɪɨɣ ɮɚɡɟ ɫɨɫɬɚɜɥɹɟɬ 10-15 % ɨɛɳɟɝɨ 
ɨɛɴɟɦɚ ɜɡɨɪɜɚɧɧɨɣ ɩɨɪɨɞɵ, ɚ ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɡɚɧɢɦɚɟɬ 30-35 % ɨɛɳɟɝɨ 
ɜɪɟɦɟɧɢ ɩɨɝɪɭɡɤɢ. ɉɪɢ ɷɬɨɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɩɨɝɪɭɡɤɨɣ ɜ ɩɟɪɜɨɣ ɮɚɡɟ. ɋɪɟɞɧɹɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ 
ɩɪɨɯɨɞɱɢɤɨɜ ɜɨ ɜɬɨɪɨɣ ɮɚɡɟ ɫɨɫɬɚɜɥɹɟɬ 1,5-2 ɦ3/ɱ, ɱɬɨ ɜ 3—4 ɪɚɡɚ ɦɟɧɶɲɟ, ɱɟɦ 
ɜ ɩɟɪɜɨɣ ɮɚɡɟ ɩɨɝɪɭɡɤɢ. 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨɝɪɭɡɤɢ ɩɨɪɨɞɵ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɝɢɯ ɮɚɤɬɨɪɨɜ ɢ, ɜ 
ɱɚɫɬɧɨɫɬɢ, ɨɬ ɬɢɩɚ ɩɨɝɪɭɡɨɱɧɨɣ ɦɚɲɢɧɵ, ɨɫɧɚɳɟɧɢɹ ɩɨɞɴɟɦɚ (ɨɞɧɨɤɨɧɰɟɜɨɣ, 
ɞɜɭɯɤɨɧɰɟɜɨɣ, ɫ ɩɟɪɟɰɟɩɤɨɣ ɢɥɢ ɛɟɡ ɩɟɪɟɰɟɩɤɢ ɛɚɞɟɣ), ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ 
ɩɪɨɯɨɞɤɢ ɫɬɜɨɥɚ, ɤɚɱɟɫɬɜɚ ȻȼɊ (ɯɚɪɚɤɬɟɪɚ ɞɪɨɛɥɟɧɢɹ ɩɨɪɨɞɵ), ɱɢɫɥɚ ɡɚɧɹɬɵɯ 
ɪɚɛɨɱɢɯ ɧɚ ɩɨɝɪɭɡɤɟ, ɨɛɴɟɦɚ ɩɨɪɨɞɵ ɜɨ ɜɬɨɪɨɣ ɮɚɡɟ. 
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Ɋɢɫɭɧɨɤ 2.14 – ɉɨɝɪɭɡɨɱɧɚɹ  ɦɚɲɢɧɚ 2Ʉɋ-1ɆȺ 
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ȼ ɨɛɳɟɦ ɜɢɞɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨɝɪɭɡɤɢ, ɦ3/ɱ, 
 
ɩɨɝT
VP  , (2.118) 
 
ɝɞɟ V- ɨɛɴɟɦ ɩɨɝɪɭɠɚɟɦɨɣ ɩɨɪɨɞɵ (ɜ ɦɚɫɫɢɜɟ), ɦ3; 
Ɍɩɨɝ ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ, ɱ. 
ȼɪɟɦɹ ɩɨɝɪɭɡɤɢ ɜɫɟɣ ɜɡɨɪɜɚɧɧɨɣ ɩɨɪɨɞɵ (Ɍɩɨɝ, ɱ) 
 
Ɍɩɨɝ = Ɍଵ + Ɍଶ + Ɍଷ (2.119) 
 
ɝɞɟ Ɍ1 ɢ Ɍ2 - ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɩɨɪɨɞɵ ɜ ɩɟɪɜɨɣ ɢ ɜɨ ɜɬɨɪɨɣ ɮɚɡɚɯ; 
Ɍ3 - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɞɟɪɠɟɤ ɪɚɛɨɬɵ ɩɨɞɴɟɦɚ ɢ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-
ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ. 
ɉɪɢ ɫɨɜɦɟɳɟɧɧɨɣ ɫɯɟɦɟ ɩɪɨɯɨɞɤɢ ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɩɨɪɨɞɵ ɜ ɩɟɪɜɨɣ ɮɚɡɟ 
ɫ ɩɟɪɟɰɟɩɤɨɣ ɛɚɞɟɣ (Ɍ1, ɱ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
1
2
1
)(
aP
hlkS
T
T
pɜɱ

 
 
(2.120) 
 
ɝɞɟ Sɜɱ- ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɬɜɨɥɚ ɜɱɟɪɧɟ (Sȼɑ=35,2 ɦ2); 
µ- ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɥɢɲɤɚ ɫɟɱɟɧɢɹ (ɪ=1,03); 
l- ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɲɩɭɪɨɜ (1=3,15 ɦ); 
h2- ɜɵɫɨɬɚ ɫɥɨɹ ɩɨɪɨɞɵ ɜɨ ɜɬɨɪɨɣ ɮɚɡɟ ɩɨɝɪɭɡɤɢ, ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ 
ɩɨɝɪɭɡɨɱɧɨɣ ɦɚɲɢɧɵ, ɞɥɹ ɩɧɟɜɦɨɩɨɝɪɭɡɱɢɤɚ Ʉɋ-1ɆȺ h2 =0,35-0,5ɦ. 
(h2=0,45 ɦ); 
ƞ- ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɲɩɭɪɨɜ (ƞ=0,9); 
ɊɌ- ɬɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨɝɪɭɡɨɱɧɨɣ ɦɚɲɢɧɵ (Ɋɬ=282 ɦ3/ɱ); 
ɚ1 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɦɚɲɢɧɵ ɜ 
ɩɟɪɜɨɣ ɮɚɡɟ (a1=0,8). 
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58,0
8,0282
)45,09,015,3(5,103,12,35
1 
T ɱ 
 
ȼɪɟɦɹ ɩɨɝɪɭɡɤɢ ɩɨɪɨɞɵ ɜɨ ɜɬɨɪɨɣ ɮɚɡɟ: 
 
11
2
2 Pn
hkS
T pɜɱ 
 
 
(2.121) 
 
ɝɞɟ n1 - ɱɢɫɥɨ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɩɨɝɪɭɡɤɟ ɜɨ ɜɬɨɪɨɣ ɮɚɡɟ (n1=3); 
Ɋ1 - ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɪɚɛɨɱɟɝɨ ɩɨ ɪɚɡɛɨɪɤɟ ɩɨɪɨɞɵ, ɦ3/ɱ, ɡɧɚɱɟɧɢɟ 
ɤɨɬɨɪɨɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɩɨɪɨɞ ɩɪɢɧɢɦɚɸɬ ɩɨ ɬɚɛɥɢɰɟ 6.2  (P1=l,7 ɦ /ɱ). 
 
8,4
7,13
45,05,103,12,35
2 
T ɱ 
 
Ɍɚɛɥɢɰɚ 2.15- ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɪɚɛɨɱɟɝɨ ɩɨ ɪɚɡɛɨɪɤɟ ɩɨɪɨɞɵ 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ 
ɪɚɛɨɱɟɝɨ ɩɨ ɪɚɡɛɨɪɤɟ ɩɨɪɨɞɵ, 
ɦ3/ɱ 
ɉɨɪɨɞɚ 
ɋɥɚɧɰɵ (f =6-4) ɉɟɫɱɚɧɢɤɢ, ɂɡɜɟɫɬɧɹɤɢ (f=7-10) 
Ʉɪɟɩɤɢɟ ɩɨɪɨɞɵ 
(f=12- 16) 
ȼɪɭɱɧɭɸ 1,4-1,8 1,1-1,4 0,6-1 
ɋ ɩɪɢɦɟɧɟɧɢɟɦ 
ɝɢɞɪɨɦɨɧɢɬɨɪɚ 2,5-3 2-2,25 1-1,8 
 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɞɟɪɠɤɢ (Ɍ3, ɱ) ɩɨɝɪɭɡɤɢ ɩɨɪɨɞɵ ɢɡ-ɡɚ ɩɨɞɴɟɦɚ (ɜ 
ɩɟɪɜɨɣ ɮɚɡɟ) 
 
13
12
3
)(
Vk
thlkS
T pɜɱ 
 
 
(2.122) 
 
ɝɞɟ t1 - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɫɬɨɟɜ ɩɨɝɪɭɡɨɱɧɨɣ ɦɚɲɢɧɵ ɢɡ-ɡɚ ɦɚɧɟɜɪɨɜ ɛɚɞɶɢ 
ɜ ɡɚɛɨɟ (Ɍ=0,012 ɱ); 
ɤ3- ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɛɚɞɶɢ (ɤ3=0,9); 
Vɛ - ɨɛɴɟɦ ɛɚɞɶɢ (V6=5 ɦ3); 
 
99 
34,0
59,0
012,0)45,09,015,3(5,103,12,35
3 
T ɱ 
 
72,534,08,458,0 ɉɈȽT ɱ 
 
Ɉɛɴɟɦ ɩɨɝɪɭɠɚɟɦɨɣ ɩɨɪɨɞɵ, ɦ3 /ɱ 
 
pȼɑ klSV  
 
(2.123) 
 
ɝɞɟ ɤɪ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɩɨɪɨɞɵ (ɤɪ=1,5). 
 
18,1545,103,19,015,32,35 V
 
 
9,26
72,5
18,154 P ɦ3/ɱ. 
 
2.9.2 Ɋɚɫɱɟɬ ɩɪɨɯɨɞɱɟɫɤɨɝɨ ɩɨɞɴɟɦɚ 
 
ȼ ɩɪɚɤɬɢɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɜɨɥɨɜ ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ 
ɩɨɞɴɟɦɨɜ: ɨɞɢɧ ɨɞɧɨɤɨɧɰɟɜɨɣ ɫ ɩɟɪɟɰɟɩɤɨɣ ɛɚɞɟɣ, ɞɜɚ ɨɞɧɨɤɨɧɰɟɜɵɯ ɫ 
ɩɟɪɟɰɟɩɤɨɣ ɢ ɛɟɡ ɩɟɪɟɰɟɩɤɢ ɛɚɞɟɣ; ɨɞɢɧ ɞɜɭɯɤɨɧɰɟɜɨɣ ɫ ɩɟɪɟɰɟɩɤɨɣ ɛɚɞɟɣ; 
ɨɞɢɧ ɞɜɭɯɤɨɧɰɟɜɨɣ ɢ ɨɞɢɧ ɨɞɧɨɤɨɧɰɟɜɨɣ ɫ ɩɟɪɟɰɟɩɤɨɣ ɛɚɞɟɣ. 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨɞɴɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɚ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɨɝɪɭɡɤɢ ɩɨɪɨɞɵ ɜ ɩɟɪɜɨɣ ɮɚɡɟ ɧɚ ɤɨɧɟɱɧɨɣ ɝɥɭɛɢɧɟ 
ɫɬɜɨɥɚ. 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨɞɴɟɦɚ (Ɋɩ, ɦ3/ɱ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɦɟɫɬɢɦɨɫɬɶɸ ɛɚɞɶɢ 
ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɰɢɤɥɚ ɩɨɞɴɟɦɚ, ɬ. 
 
kɌ
kV
P
ɐ
ɛ
ɉ 
 33600
 
(2.124) 
 
100 
ɝɞɟ Vɛ - ɜɦɟɫɬɢɦɨɫɬɶ ɛɚɞɶɢ (V6=5 ɦ ); 
ɤ3- ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɛɚɞɶɢ (ɤ3=0,9); 
ɤ- ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɚɛɨɬɵ ɩɨɞɴɟɦɚ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɪɟɦɹ 
ɫɩɭɫɤɚ ɢ ɩɨɞɴɟɦɚ ɥɢɰ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ, ɫɩɭɫɤɚ ɜɪɟɦɟɧɧɨɣ ɤɪɟɩɢ ɢ ɬ.ɩ., 
(k=1,4); 
Ɍɰ- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɥɧɨɝɨ ɰɢɤɥɚ ɩɨɞɴɟɦɚ, ɭɱɢɬɵɜɚɸɳɚɹ ɜɪɟɦɹ 
ɞɜɢɠɟɧɢɹ ɛɚɞɶɢ ɜ ɫɬɜɨɥɟ, ɩɪɨɫɬɨɢ ɛɚɞɶɢ ɢɡ-ɡɚ ɦɚɧɟɜɪɨɜ ɩɪɢ ɩɨɝɪɭɡɤɟ ɢ 
ɪɚɡɝɪɭɡɤɟ ɩɨɪɨɞɵ ɢ ɬ.ɩ., ɫ. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɥɧɨɝɨ ɰɢɤɥɚ ɩɨɞɴɟɦɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɥɭɛɢɧɵ 
ɫɬɜɨɥɚ ɇ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɛɚɞɶɢ v ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ 
ɮɨɪɦɭɥɟ: 
 
1446,2372  V
V
ɇɌ ɐ
,
 
(2.125) 
 
ɝɞɟ ɇ- ɝɥɭɛɢɧɚ ɫɬɜɨɥɚ (ɇ=550 ɦ); 
v - ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɛɚɞɶɢ (v=8 ɦ/ɫ). 
 
29814486,2
8
375502 ɐɌ ɫ 
8,38
4,1298
9,053600 
ɉP ɦ3/ɱ 
 
ȿɫɥɢ ɩɪɢɧɹɬɶ, ɱɬɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨɞɴɟɦɚ Ɋɩ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɚ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɨɝɪɭɡɤɢ Ɋɩɨɝ, ɬɨ ɧɟɨɛɯɨɞɢɦɭɸ ɫɤɨɪɨɫɬɶ ɛɚɞɶɢ, ɦ/ɫ, ɦɨɠɧɨ 
ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
 
33600 k
kɌɊ
V ɐɩɨɝ 

,
 
(2.126) 
 
ɝɞɟ ∑Ɋɩɨɝ- ɫɭɦɦɚɪɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨɝɪɭɡɨɱɧɵɯ ɦɚɲɢɧ, ɦ3/ɱ. 
 
101 
9,4
9,03600
4,129822,19 
V ɦ/ɫ 
 
ɑɢɫɥɨ ɩɨɞɴɟɦɨɜ ɜ ɱɚɫ ɨɩɪɟɞɟɥɹɟɦ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 
kT
n
ɐ 
 3600  (2.127) 
 
6,8
4,1298
3600 n  
 
ɉɪɢɧɢɦɚɟɦ ɱɢɫɥɨ ɩɨɞɴɟɦɨɜ n=9. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨ ɩɨɝɪɭɡɤɟ ɢ ɩɨɞɴɟɦɭ ɩɨɪɨɞɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥ. 2.16.  
 
Ɍɚɛɥɢɰɚ 2.16 - Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨ ɩɨɝɪɭɡɤɟ ɩɨɪɨɞɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. ɢɡɦ. Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɩɨɝɪɭɡɤɢ ɦ
3/ɱ Ɋ 26,9 
Ɉɛɴɟɦ ɩɨɝɪɭɠɚɟɦɨɣ ɩɨɪɨɞɵ ɦ3 V 154,2 
ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɜɫɟɣ ɜɡɨɪɜɚɧɧɨɣ ɩɨɪɨɞɵ ɱ Ɍɩɨɝ 5,72 
ȼɪɟɦɹ ɩɨɝɪɭɡɤɢ ɩɨɪɨɞɵ ɜ ɩɟɪɜɨɣ ɮɚɡɟ ɱ Ɍ1 0,58 
ȼɪɟɦɹ ɩɨɝɪɭɡɤɢ ɩɨɪɨɞɵ ɜɨ ɜɬɨɪɨɣ ɮɚɡɟ ɱ Ɍ2 4,8 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɞɟɪɠɟɤ ɩɨɞɴɟɦɚ ɱ Ɍ3 0,34 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɩɨɞɴɟɦɚ ɦ
3/ɱ Ɋɩ 38,8 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɥɧɨɝɨ ɰɢɤɥɚ ɩɨɞɴɟɦɚ ɫ Ɍɰ 298 
ɑɢɫɥɨ ɩɨɞɴɟɦɨɜ ɜ ɨɞɢɧ ɱɚɫ ɲɬ n 9 
ɇɟɨɛɯɨɞɢɦɚɹ ɫɤɨɪɨɫɬɶ ɛɚɞɶɢ ɦ/ɫ v 4,9 
 
  
102 
2.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬ ɩɪɢ ɩɪɨɯɨɞɤɟ ɫɬɜɨɥɚ 
 
ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɣ ɮɨɪɦɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɭɞɚ ɩɪɢ ɩɪɨɯɨɞɤɟ ɫɬɜɨɥɨɜ 
ɹɜɥɹɟɬɫɹ ɰɢɤɥɢɱɧɵɣ ɝɪɚɮɢɤ, ɜ ɤɨɬɨɪɨɦ ɨɬɪɚɠɚɸɬɫɹ ɜɡɚɢɦɨɫɜɹɡɶ ɢ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɯɨɞɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ, ɭɜɹɡɵɜɚɟɦɵɯ ɜ 
ɟɞɢɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ [30]. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɯɨɞɱɟɫɤɨɝɨ ɰɢɤɥɚ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɤɪɟɬɧɵɯ ɝɨɪɧɨ-
ɬɟɯɧɢɱɟɫɤɢɣ ɭɫɥɨɜɢɣ ɢ ɪɟɠɢɦɚ ɝɨɪɧɨ-ɩɪɨɯɨɞɱɟɫɤɢɯ ɪɚɛɨɬ. 
Ɋɚɫɱɟɬɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɪɚɜɧɚ: 
 
,ɜɫкɩɜɡɛɭɪɰ ɌɌɌɌɌɌɌ  ɱ (2.128) 
 
ɝɞɟ Ɍɛɭɪ –ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɛɭɪɟɧɢɹ ɲɩɭɪɨɜ ɭɫɬɚɧɨɜɤɨɣ ȻɍɄɋ 1ɦ, 
 
vk
lNɌ ɛɭɪ 
  (2.129) 
 
ɝɞɟ N –ɱɢɫɥɨ ɲɩɭɪɨɜ ɜ ɡɚɛɨɟ, ɲɬ; 
l –ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɲɩɭɪɨɜ ɜ ɤɨɦɩɥɟɤɬɟ ,ɦ; 
k –ɤɨɥɢɱɟɫɬɜɨ ɛɭɪɢɥɶɧɵɯ ɦɚɲɢɧ ɜ ɭɫɬɚɧɨɜɤɟ, (k=4); 
ɉɨ ɜɚɪɢɚɧɬɭ 1 
 
5,1
8,02
15,388 
ɛɭɪɌ ɱ; 
 
ɉɨ ɜɚɪɢɚɧɬɭ 2 
 
1
8,02
15,360 
ɛɭɪɌ  ɱ; 
 
Ɍɡ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɪɹɠɚɧɢɹ ɲɩɭɪɨɜ, ɱ, 
103 
,)( 1 ɩɡɡ
ɡɚɪ
ɡ tN
tNɌ 
   
(2.130) 
 
ɝɞɟ tɡɚɪ –ɜɪɟɦɹ ɡɚɪɹɠɚɧɢɹ ɨɞɧɨɝɨ ɲɩɭɪɚ, (tɡɚɪ =7ɦɢɧ); 
φ1 –ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɡɚɧɹɬɨɫɬɶ ɪɚɛɨɱɢɯ, ɭɱɚɜɫɬɜɭɸɳɢɯ ɜ 
ɡɚɪɹɠɚɧɢɢ, φ1 =0,75; 
Nɡɚɪ –ɱɢɫɥɨ ɩɪɨɯɨɞɱɢɤɨɜ, ɡɚɧɹɬɵɯ ɧɚ ɡɚɪɹɠɚɧɢɢ ɲɩɭɪɨɜ; 
tɩɡ –ɜɪɟɦɹ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ ɩɪɢ ɡɚɪɹɠɚɧɢɢ, ɦɢɧ, 
tɩɡ=20ɦɢɧ, 
ɉɨ ɜɚɪɢɚɧɬɭ 1 
 
,30
20)275,0(
788 
ɡɌ ɦɢɧ; 
 
ɉɨ ɜɚɪɢɚɧɬɭ 2 
 
,20
20)275,0(
760 
ɡɌ ɦɢɧ; 
 
ɝɞɟ Ɍɜ –ɜɪɟɦɹ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɡɚɛɨɹ ɩɨɫɥɟ ɜɡɪɵɜɚ, ɱ, Ɍɜ =0,5ɱ; 
Ɍɩ –ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɜɡɨɪɜɚɧɧɨɣ ɩɨɪɨɞɵ, ɱ, Ɍɩ=5,8ɱ; 
Ɍɤɪ –ɜɪɟɦɹ ɤɪɟɩɥɟɧɢɹ ɫɬɜɨɥɚ, ɱ, 
,ɩɡɛкɪ ttɌ   
ɝɞɟ tɛ –ɜɪɟɦɹ ɧɚ ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɨɞɧɨɣ ɡɚɯɨɞɤɢ, 
 
,
)(
ɛ
ɨɜɱ
ɛ Ɋ
hSS
t
   (2.131) 
 
ɝɞɟ ȝ –ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɥɢɲɤɚ ɫɟɱɟɧɢɹ ɫɬɜɨɥɚ, μ=1,03; 
Ɋɛ –ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɪɚɛɨɱɢɯ ɩɪɢ ɩɨɞɚɱɟ ɛɟɬɨɧɚ ɡɚ 
ɨɩɚɥɭɛɤɭ, ɦ3/ɱ, ɩɪɢ ɨɞɧɨɦ ɛɟɬɨɧɨɜɨɞɟ Ɋɛ=8 ɦ3/ɱ, 
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,9,3
8
4)3,2803,12,35( ɛt ɱ, 
 
ȼɪɟɦɹ ɤɪɟɩɥɟɧɢɹ ɫɬɜɨɥɚ ɪɚɜɧɨ: 
 
4,65,29,3 кɪɌ ɱ. 
 
ɉɨ ɜɚɪɢɚɧɬɭ 1 
 
8,2174,68,55,06,05,1 ɰɌ  ɱ. 
 
ɉɨ ɜɚɪɢɚɧɬɭ 2 
 
2,201,64,68,55,04,01 ɰɌ ɱ. 
 
Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬ ɩɪɢ ɩɪɨɯɨɞɤɟ ɫɬɜɨɥɚ ɩɨ ɨɛɨɢɦ ɜɚɪɢɚɧɬɚɦ ɩɪɢɜɟɞɟɧɚ ɜ 
ɬɚɛɥ. 2.17 ɢ 2.18. 
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Ɍɚɛɥɢɰɚ 2.17 –Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬ ɩɪɢ ɩɪɨɯɨɞɤɟ ɫɬɜɨɥɚ ɞɥɹ 1 ɜɚɪɢɚɧɬɚ 
 
 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
ɋɩɭɫɤ ɥɸɞɟɣ ɜ ɡɚɛɨɣ, 
ɩɨɞɝɨɬɨɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɢɧ 2 30
ɛɭɪɟɧɢɟ ɲɩɭɪɨɜ ɦɢɧ 1 80
ɍɛɨɪɤɚ, ɜɵɞɚɱɚ ɛɭɪɨɜɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɢɧ 2 30
ɋɩɭɫɤ ВɆ ɢ ɡɚɪɹɠɚɧɢɟ ɦɢɧ 1 90
Вɡɪɵɜɚɧɢɟ ɢ ɩɪɨɜɟɬɪɢɜɚɧɢɟ ɦɢɧ 1 60
ɉɪɢɜɟɞɟɧɢɟ ɡɚɛɨɹ ɜ 
ɛɟɡɨɩɚɫɧɨɟ ɫɨɫɬɨɹɧɢɟ ɦɢɧ 1 60
Кɪɟɩɥɟɧɢɟ ɦɢɧ 3 400
Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɨɩɟɪɚɰɢɢ ɦɢɧ 120
ɍɛɨɪɤɚ ɩɨɪɨɞɵ ɦɢɧ 2 350
Ɉɛɟɞɟɧɧɵɣ ɩɟɪɟɪɵɜ ɦɢɧ 45
ɉɟɪɟɫɦɟɧɤɚ ɦɢɧ 60
ȿɞ. ɂɡɦ.ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɩɟɪɚɰɢɣ ɉɟɪɜɚɹ ɫɦɟɧɚ Вɬɨɪɚɹ ɫɦɟɧɚɁɚɬɪɚɬ.ɜɪКɨɥ.ɪɚɛɨɱɢɯ
106 
Ɍɚɛɥɢɰɚ 2.18 - Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬ ɩɪɢ ɩɪɨɯɨɞɤɟ ɫɬɜɨɥɚ ɞɥɹ 2 ɜɚɪɢɚɧɬɚ 
 
 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
ɋɩɭɫɤ ɥɸɞɟɣ ɜ ɡɚɛɨɣ, 
ɩɨɞɝɨɬɨɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɢɧ 2 30
ɛɭɪɟɧɢɟ ɲɩɭɪɨɜ ɦɢɧ 1 60
ɍɛɨɪɤɚ, ɜɵɞɚɱɚ ɛɭɪɨɜɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɢɧ 1 30
ɋɩɭɫɤ ВɆ ɢ ɡɚɪɹɠɚɧɢɟ ɦɢɧ 1 40
Вɡɪɵɜɚɧɢɟ ɢ ɩɪɨɜɟɬɪɢɜɚɧɢɟ ɦɢɧ 1 60
ɩɪɢɜɟɞɟɧɢɟ ɡɚɛɨɹ ɜ ɛɟɡɨɩɚɫɧɨɟ 
ɫɨɫɬɨɹɧɢɟ ɦɢɧ 1 40
Кɪɟɩɥɟɧɢɟ ɦɢɧ 3 400
Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɨɩɟɪɚɰɢɢ ɦɢɧ 80
ɍɛɨɪɤɚ ɩɨɪɨɞɵ ɦɢɧ 1 350
Ɉɛɟɞɟɧɧɵɣ ɩɟɪɟɪɵɜ ɦɢɧ 45
ɉɟɪɟɫɦɟɧɤɚ ɦɢɧ 60
Вɬɨɪɚɹ ɫɦɟɧɚɇɚɢɦɟɧɨɜɚɧɢɟ ɨɩɟɪɚɰɢɣ ȿɞ. ɂɡɦ.Кɨɥ.ɪɚɛɨɱɢɯɁɚɬɪɚɬ.ɜɪ ɉɟɪɜɚɹ ɫɦɟɧɚ
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3 ȼȿɇɌɂɅəɐɂə 
 
ɉɪɨɜɟɬɪɢɜɚɧɢɟ ɫɬɜɨɥɨɜ ɩɪɢ ɢɯ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɨɫɭɳɟɫɬɜɥɹɸɬ ɞɥɹ ɭɞɚɥɟɧɢɹ 
ɜɪɟɞɧɵɯ ɝɚɡɨɜ ɩɨɫɥɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɡɚɛɨɟ 
ɧɨɪɦɚɥɶɧɵɯ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɬ.ɟ. ɫɨɞɟɪɠɚɧɢɟ 
ɤɢɫɥɨɪɨɞɚ ɜ ɜɨɡɞɭɯɟ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 20 % ɢ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɧɟ ɛɨɥɟɟ 
0,5% ɩɨ ɨɛɴɟɦɭ, ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ 26°ɋ ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 
ɜɥɚɠɧɨɫɬɢ ɧɟ ɛɨɥɟɟ 90 % [44]. 
 
3.1 Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɜɟɧɬɢɥɹɰɢɢ  
 
Ɋɚɫɱɟɬ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɜ 
ɡɚɛɨɣ, ɜɵɛɨɪɟ ɞɢɚɦɟɬɪɚ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɬɪɭɛ, ɨɩɪɟɞɟɥɟɧɢɢ ɞɟɩɪɟɫɫɢɢ ɢ 
ɩɨɞɚɱɢ ɜɟɧɬɢɥɹɬɨɪɚ, ɜɵɛɨɪɟ ɬɢɩɚ ɜɟɧɬɢɥɹɬɨɪɚ [30]. 
1. Ʉɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɡɚɛɨɹ ɩɨɫɥɟ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ ȼ.ɇ. ȼɨɪɨɧɢɧɚ. 
Ⱦɥɹ ɧɚɝɧɟɬɚɬɟɥɶɧɨɣ ɫɯɟɦɵ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, ɦ3/ɦɢɧ 
 
,
25,2
3 2
2
ɭɬɜɱ
ɨɛɜɜɱ
ɝ kS
kHbA
t
SQ 
  
(3.1)  
 
ɝɞɟ t - ɜɪɟɦɹ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɩɨɫɥɟ ɜɡɪɵɜɚɧɢɹ (ɩɪɢɧɢɦɚɟɦ t - 30 ɦɢɧ);  
А - ɤɨɥɢɱɟɫɬɜɨ ȼȼ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɡɪɵɜɚɟɦɨɝɨ ɜ ɡɚɛɨɟ;  
Sɜɱ - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɬɜɨɥɚ ɜɱɟɪɧɟ (Sɜɱ=35,2 ɦ2);  
ɇ- ɤɨɧɟɱɧɚɹ ɝɥɭɛɢɧɚ ɫɬɜɨɥɚ (ɇ=550 ɦ); 
kɨɛɜ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɜɨɞɧёɧɧɨɫɬɢ ɫɬɜɨɥɚ ɧɚɯɨɞɢɦ ɩɨ ɬɚɛɥɢɰɟ 3.1 (kɨɛɜ=0,6) 
kɭɬ - ɤɨɷɮɮɢɰɢɟɧɬ ɭɬɟɱɟɤ ɜɨɡɞɭɯɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ (kɭɬ= 1,02) 
b –ɝɚɡɨɜɨɫɬɶ ȼȼ, ɥ/ɤɝ (b=895 ɞɥɹ Ⱥɦɦɨɧɢɬ №6 ɀȼ). 
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ɉɨ ɜɚɪɢɚɧɬɭ 1 
 
45,2502
02,12,35
6,0550895192
30
2,3525,2
3 2
2

Q  ɦ3/ɦɢɧ 
 
ɉɨ ɜɚɪɢɚɧɬɭ 2 
 
66,2186
02,12,35
6,05508951,128
30
2,3525,2
3 2
2

Q ɦ3/ɦɢɧ. 
 
Ɍɚɛɥɢɰɚ 3.1- Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɛɜɨɞɧɟɧɧɨɫɬɢ kɨɛɜ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɵɪɚɛɨɬɨɤ kɨɛɜ 
ɋɬɜɨɥɵ ɫɭɯɢɟ (ɩɪɢɬɨɤ ɞɨ 1 ɦ /ɱ) ɥɸɛɨɣ ɝɥɭɛɢɧɵ ɢ ɨɛɜɨɞɧɟɧɧɵɟ ɝɥɭɛɢɧɨɣ ɧɟ 
ɛɨɥɟɟ 200 ɦ. Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɢ ɧɚɤɥɨɧɧɵɟ ɬɭɩɢɤɨɜɵɟ ɜɵɪɚɛɨɬɤɢ ɩɪɨɜɨɞɹɬɫɹ ɩɨ 
ɫɭɯɢɦ ɩɨɪɨɞɚɦ 
0,8 
ɋɬɜɨɥɵ ɨɛɜɨɞɧɟɧɧɵɟ (ɩɪɢɬɨɤ ɞɨ 6 ɦ /ɱ) ɝɥɭɛɢɧɨɣ ɛɨɥɟɟ 200 ɦ. 0,6 
Ʉɚɩɟɠ. Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɢ ɧɚɤɥɨɧɧɵɟ ɬɭɩɢɤɨɜɵɟ ɜɵɪɚɛɨɬɤɢ ɱɚɫɬɢɱɧɨ ɩɪɨɜɨɞɹɬɫɹ 
ɩɨ ɜɨɞɨɧɨɫɧɵɦ ɩɨɪɨɞɚɦ (ɜɥɚɠɧɵɟ ɜɵɪɚɛɨɬɤɢ) 0,5 
ɋɬɜɨɥɵ ɨɛɜɨɞɧɟɧɧɵɟ (ɩɪɢɬɨɤ ɨɬ 6 ɞɨ 15 ɦ3/ɱ) ɝɥɭɛɢɧɨɣ ɛɨɥɟɟ 200 ɦ, ɤɚɩɟɠ ɜ 
ɜɢɞɟ ɞɨɠɞɹ. Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɢ ɧɚɤɥɨɧɧɵɟ ɬɭɩɢɤɨɜɵɟ ɜɵɪɚɛɨɬɤɢ ɧɚ ɜɫɸ ɞɥɢɧɭ 
ɩɪɨɜɨɞɹɬɫɹ ɩɨ ɜɨɞɨɧɨɫɧɵɦ ɩɨɪɨɞɚɦ ɢɥɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɬɚɰɢɨɧɚɪɧɵɯ ɜɨɞɹɧɵɯ 
ɡɚɜɟɫ (ɨɛɜɨɞɧɟɧɧɵɟ ɜɵɪɚɛɨɬɤɢ) 
0,3 
ɋɬɜɨɥɵ ɨɛɜɨɞɧɟɧɧɵɟ (ɩɪɢɬɨɤ ɛɨɥɟɟ 15 ɦ3/ɱ) ɝɥɭɛɢɧɨɣ ɛɨɥɟɟ 200 ɦ. 0,15 
2. Ʉɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɡɚɛɨɣ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ɦ3/ɦɢɧ, 
ɩɨ ɱɢɫɥɭ ɥɸɞɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɡɚɛɨɟ, 
 
nQc  6 , (3.2)  
 
ɝɞɟ n - ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɜ ɫɦɟɧɟ, ɩɪɢɧɢɦɚɟɦ n=10  
 
60106 cQ  ɦ3/ɦɢɧ 
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3. Ʉɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɡɚɛɨɣ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ɦ3/ɦɢɧ, 
ɩɨ ɦɢɧɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɟɝɨ ɞɜɢɠɟɧɢɹ 
 
ȼɑSVQ  minmin 60 , (3.3)  
 
ɝɞɟ minV  - ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɫɨɝɥɚɫɧɨ ɉȻ ɩɪɢ 
ɩɪɨɯɨɞɤɟ ɫɬɜɨɥɨɜ, minV =0,15 ɦ/ɫ. 
 
8,3162,3515,060min Q ɦ3/ɦɢɧ. 
 
4. ɉɨɞɚɱɚ ɜɟɧɬɢɥɹɬɨɪɚ, ɦ3/ɫ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ Q 
ɢɡ ɜɫɟɯ ɬɪɟɯ ɩɨɥɭɱɟɧɧɵɯ Qp, Qc ɢ Qminc ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɬɟɱɟɤ ɜɨɡɞɭɯɚ ɜ 
ɬɪɭɛɨɩɪɨɜɨɞɟ, ɬ.ɟ. 
 
60
max ɭɬ
B
kQQ  . (3.4)  
 
ɉɨ ɜɚɪɢɚɧɬɭ 1 
 
54,42
60
02,145,2502 BQ ɦ3/ɫ. 
 
ɉɨ ɜɚɪɢɚɧɬɭ 2 
 
2,37
60
02,166,2186 BQ ɦ3/ɫ. 
ȼɵɛɨɪ ɜɟɧɬɢɥɹɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɨ ɪɚɫɱɟɬɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɨɞɚɱɢ QB ɢ 
ɫɬɚɬɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ hB, ɤɨɬɨɪɵɣ ɨɧ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ. 
ɋɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ (ɞɚɜɥɟɧɢɟ), ɉɚ, ɫɨɡɞɚɜɚɟɦɵɣ ɜɟɧɬɢɥɹɬɨɪɨɦ, ɨɩɪɟɞɟɥɹɸɬ 
ɩɨ ɮɨɪɦɭɥɟ 
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Tȼȼ RQh  2 , (3.5)  
 
ɝɞɟ RT- ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɜɚ ɬɪɭɛ, ɇ·ɫ2/ɦ3, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɸɬ 
ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 
kT
T Rd
HaR 
 55.6 , (3.6)  
 
ɝɞɟ ɚ- ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɇ·ɫ2/ɦ4, 
ɞɥɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 0,7ɦ  ɚ=0,0003; 
Rk- ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɥɟɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɪɢ ɩɟɪɟɯɨɞɟ ɢɡ 
ɫɬɜɨɥɚ ɤ ɜɟɧɬɢɥɹɬɨɪɭ (ɩɨɞ ɭɝɥɨɦ 90°), ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɨɝɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɮɚɤɬɢɱɟɫɤɨɝɨ ɞɢɚɦɟɬɪɚ ɬɪɭɛɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3 (Rk=0,3). 
 
36,1
3,07,0
5500003,05,6
5 
TR  ɇ·ɫ2/ɦ4. 
 
ɉɨ ɜɚɪɢɚɧɬɭ 1 
 
13,246136,154,42 2 ȼh ɉɚ. 
 
ɉɨ ɜɚɪɢɚɧɬɭ 2 
 
188236,12,37 2 ȼh ɉɚ.  
 
Ɍɚɛɥɢɰɚ 3.2 – Ɂɚɜɢɫɢɦɨɫɬɶ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬ ɮɚɤɬɢɱɟɫɤɨɝɨ 
ɞɢɚɦɟɬɪɚ ɬɪɭɛɵ 
Rk,ɇ·ɫ2/ɦ3 0,79 0,58 0,3 0,17 0,11 0,07 0,03 
DT, ɦ 0,4 0,6 0,7 0,8 0,9 1,0 1,2 
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3.2 ȼɵɛɨɪ ɜɟɧɬɢɥɹɬɨɪɚ 
 
ɂɫɯɨɞɹ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɩɨɞɚɱɢ QB ɢ ɫɬɚɬɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ hB 
ɜɵɛɢɪɚɟɦ ɜɟɧɬɢɥɹɬɨɪ ȼɐɉ-16, ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3 
 
Ɍɚɛɥɢɰɚ 3.3-Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɧɬɢɥɹɬɨɪɚ ȼɐɉ-16 
ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 
Ⱦɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɦɦ 1600 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ,ɦ3/ɫ 10-46 
ɋɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ, ɞɚɉɚ 200-920 
ɋɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ, ɦɢɧ-1 1500 
Ɉɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ, ɦ/ɫ 123 
ɋɬɚɬɢɱɟɫɤɢɣ ɄɉȾ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ 0,6-0,84 
ɑɢɫɥɨ ɫɬɨɪɨɧ ɜɫɚɫɵɜɚɧɢɹ 1 
ɋɩɨɫɨɛ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɫɟɜɨɣ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ 
ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 160-250 
Ɇɚɫɫɚ ɜɟɧɬɢɥɹɬɨɪɚ, ɤɝ 4500 
 
ȼɫɟ ɪɚɫɱɟɬɵ ɩɨ ɩɪɨɜɟɬɪɢɜɚɧɢɸ ɫɬɜɨɥɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.4 
 
 
Ɍɚɛɥɢɰɚ 3.4- Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨ ɩɪɨɜɟɬɪɢɜɚɧɢɸ ɫɬɜɨɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɣ 
Ʉɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɩɨɫɥɟ ȼɊ Qr 20502,45 2186,66 ɦ3/ɦɢɧ 
ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɬɪɭɛɵ dn 0,7 ɦ 
Ʉɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɩɨ ɱɢɫɥɭ ɥɸɞɟɣ 
ɜ ɡɚɛɨɟ Qc 60 ɦ3/ɦɢɧ 
Ʉɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɟɝɨ 
ɞɜɢɠɟɧɢɹ 
Vmin 316,8 ɦ3/ɦɢɧ 
ɉɨɞɚɱɚ ɜɟɧɬɢɥɹɬɨɪɚ QB 42,54 37,2 ɦ3/ɫ 
ɋɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ, ɫɨɡɞɚɜɚɟɦɵɣ 
ɜɟɧɬɢɥɹɬɨɪɨɦ hB 4126 3155 ɉɚ 
Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɫɬɚɜɚ ɬɪɭɛ RT 2,28 ɇ·ɫ2/ɦ3 
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4 ȻȿɁɈɉȺɋɇɈɋɌɖ ɀɂɁɇȿȾȿəɌȿɅɖɇɈɋɌɂ 
 
Ɋɚɡɪɚɛɨɬɤɚ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɩɨɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ 
ɜɤɥɸɱɚɟɬ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ, ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɪɚɫɲɢɪɟɧɢɸ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɬɟɯɧɢɱɟɫɤɨɦɭ ɩɟɪɟɜɨɨɪɭɠɟɧɢɸ, ɤɨɧɫɟɪɜɚɰɢɢ ɢ 
ɥɢɤɜɢɞɚɰɢɢ ɨɛɴɟɤɬɨɜ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ ɪɚɛɨɬ. 
Ⱦɟɹɬɟɥɶɧɨɫɬɶ, ɫɜɹɡɚɧɧɚɹ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɩɨɥɟɡɧɵɯ 
ɢɫɤɨɩɚɟɦɵɯ ɩɨɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ, ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩɪɨɟɤɬɚɦɢ, ɜɵɩɨɥɧɟɧɧɵɦɢ ɫ ɭɱёɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ: 
- Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ ɊɎ ɨɬ 21.07.97 № 116-ɎɁ «Ɉ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ»; 
- Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɊɎ21.02.92 № 2395-1 «Ɉ ɧɟɞɪɚɯ» (ɋɨɛɪɚɧɢɟ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, 1995, № 10, ɫɬ. 823), ɞɪɭɝɢɯ 
ɮɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ; 
- ȼɇɌɉ 13-2-93 «ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɝɨɪɧɨɞɨɛɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɦɟɬɚɥɥɭɪɝɢɢ ɫ ɩɨɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ 
ɪɚɡɪɚɛɨɬɤɢ», ɋɉɛ, 1993; 
- Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 
ɝɨɪɧɨɞɨɛɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɦɟɬɚɥɥɭɪɝɢɢ ɫ ɩɨɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ 
ɪɚɡɪɚɛɨɬɤɢ (ɉɪɢɥɨɠɟɧɢɟ ɤ ȼɇɌɉ 13-2-93); 
- ɋɉ 91.13330.2012 «ɉɨɞɡɟɦɧɵɟ ɝɨɪɧɵɟ ɜɵɪɚɛɨɬɤɢ»; 
- Ɏɟɞɟɪɚɥɶɧɵɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ ɜ ɨɛɥɚɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
"ɉɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɟɞɟɧɢɢ ɝɨɪɧɵɯ ɪɚɛɨɬ ɢ ɩɟɪɟɪɚɛɨɬɤɟ ɬɜɟɪɞɵɯ 
ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ", ɭɬɜɟɪɠɞɟɧɧɵɟ ɩɪɢɤɚɡɨɦ Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɵ ɩɨ 
ɷɤɨɥɨɝɢɱɟɫɤɨɦɭ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɢ ɚɬɨɦɧɨɦɭ ɧɚɞɡɨɪɭ ɨɬ 11.12.2013 № 599; 
- Ɏɟɞɟɪɚɥɶɧɵɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ ɜ ɨɛɥɚɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
"ɉɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬɚɯ", ɭɬɜɟɪɠɞɟɧɧɵɟ ɩɪɢɤɚɡɨɦ 
Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɵ ɩɨ ɷɤɨɥɨɝɢɱɟɫɤɨɦɭ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɢ ɚɬɨɦɧɨɦɭ 
ɧɚɞɡɨɪɭ ɨɬ 16.12.2013 № 605; 
- ȽɈɋɌ 12.4.011-89 «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. ɋɪɟɞɫɬɜɚ 
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ɡɚɳɢɬɵ ɪɚɛɨɬɚɸɳɢɯ.Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɹ»; 
- Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɊɎ № 197-ɎɁ «Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ» ɨɬ 30.12.2001; 
- ɉȻ 07-601-03 «ɉɪɚɜɢɥɚ ɨɯɪɚɧɵ ɧɟɞɪ»; 
- ɋɇɢɉ 21-01-97* «ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ»; 
- ɋɉ 56.13330.2011 «ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ»; 
- ɋɉ 43.13330.2012 «ɋɨɨɪɭɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ». 
ȼɢɞɵ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɧɚ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɬɨɪɵɯ ɬɪɟɛɭɸɬɫɹ ɥɢɰɟɧɡɢɢ, ɢ 
ɩɨɪɹɞɨɤ ɨɮɨɪɦɥɟɧɢɹ ɥɢɰɟɧɡɢɣ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ 
Ɋɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ. 
Ƚɨɪɧɵɟ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɜɟɫɬɢɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ ɢ ɝɨɞɨɜɵɦɢ 
ɩɥɚɧɚɦɢ ɪɚɡɜɢɬɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ, ɫɨɝɥɚɫɨɜɚɧɧɵɦɢ ɫ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦɢ 
ɨɪɝɚɧɚɦɢ Ɋɨɫɬɟɯɧɚɞɡɨɪɚ ɊɎ, ɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɝɟɨɥɨɝɨ-ɦɚɪɤɲɟɣɞɨɪɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɟɣ. 
 
4.1 Ɉɫɧɨɜɧɵɟ ɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɩɨɞɡɟɦɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 
 
ɉɨɞɡɟɦɧɵɣ ɬɪɚɧɫɩɨɪɬ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ ɢ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɚɜɚɪɢɣɧɨ ɢ 
ɬɪɚɜɦɨɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɲɚɯɬɵ. ɇɚ ɩɨɞɡɟɦɧɵɣ 
ɬɪɚɧɫɩɨɪɬ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɪɟɞɧɟɦ ɫɜɵɲɟ 31% ɚɜɚɪɢɣ ɢ ɨɤɨɥɨ 20% ɫɥɭɱɚɟɜ 
ɫɦɟɪɬɟɥɶɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ. 
ɉɨɬɟɧɰɢɚɥɶɧɚɹ ɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɞɡɟɦɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 
ɨɛɭɫɥɨɜɥɟɧɚ ɩɨɞɜɢɠɧɨɫɬɶɸ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɢɯ ɱɚɫɬɟɣ ɜ ɭɫɥɨɜɢɹɯ 
ɫɬɟɫɧɟɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɨɫɜɟɳёɧɧɨɫɬɶɸ ɢ ɩɨɜɵɲɟɧɧɵɦ 
ɭɪɨɜɧɟɦ ɲɭɦɚ ɡɚɬɪɭɞɧɹɸɳɢɯ ɨɪɢɟɧɬɚɰɢɸ ɥɸɞɟɣ ɢ ɬ.ɩ., ɚ ɬɚɤɠɟ 
ɧɟɫɨɜɟɪɲɟɧɫɬɜɨɦ ɫɚɦɢɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. 
Ɉɫɧɨɜɧɵɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɩɪɢɱɢɧɵ, ɜɵɡɵɜɚɸɳɢɟ ɬɪɚɜɦɚɬɢɡɦ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɚɧɫɩɨɪɬɚ - ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɩɨɞɞɟɪɠɚɧɢɟ ɝɨɪɧɵɯ 
ɜɵɪɚɛɨɬɨɤ, ɡɚɯɥɚɦɥɟɧɢɟ ɜɵɪɚɛɨɬɨɤ, ɩɪɢɜɨɞɹɳɟɟ ɤ ɭɦɟɧɶɲɟɧɢɸ 
ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɯ ɡɚɡɨɪɨɜ ɢ ɩɪɨɯɨɞɨɜ ɞɥɹ ɥɸɞɟɣ, ɷɤɫɩɥɭɚɬɚɰɢɹ ɧɟɢɫɩɪɚɜɧɵɯ 
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ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɡɚɳɢɬɵ, ɧɟɫɨɛɥɸɞɟɧɢɟ ɩɪɢɦɟɧɟɧɢɹ ɢɥɢ ɧɟɢɫɩɪɚɜɧɨɫɬɶ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɩɭɬɟɜɵɯ ɡɧɚɤɨɜ, ɩɪɟɜɵɲɟɧɢɟ ɱɢɫɥɚ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɩɭɫɤɚɟɦɵɯ ɢɥɢ ɩɨɞɧɢɦɚɟɦɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɨɫɭɞɨɜ, 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɫɬɚɧɞɚɪɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɪɚɛɨɬɚ ɩɪɢ ɧɟɢɫɩɪɚɜɧɵɯ ɫɬɨɩɨɪɚɯ ɢ 
ɛɚɪɶɟɪɚɯ, ɧɚɪɭɲɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ, ɭɩɪɚɜɥɟɧɢɹ ɦɚɲɢɧɚɦɢ ɢ 
ɦɟɯɚɧɢɡɦɚɦɢ ɥɢɰɚɦɢ, ɧɟ ɢɦɟɸɳɢɦɢ ɩɪɚɜɚ ɷɬɨɝɨ ɞɟɥɚɬɶ, ɫɥɚɛɚɹ ɬɪɭɞɨɜɚɹ 
ɞɢɫɰɢɩɥɢɧɚ, ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɨɛɭɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɦ ɩɪɢёɦɚɦ ɪɚɛɨɬɵ, 
ɧɟɞɨɫɬɚɬɨɱɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɪɚɛɨɬɨɣ. 
Ȼɨɥɶɲɨɟ ɱɢɫɥɨ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɥɢɱɧɨɫɬɧɵɦ ɩɪɢɱɢɧɚɦ 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɟɩɪɚɜɢɥɶɧɵɯ, ɨɲɢɛɨɱɧɵɯ, ɪɢɫɤɨɜɚɧɧɵɯ ɩɪɢɟɦɨɜ ɪɚɛɨɬɵ ɢ 
ɞɟɣɫɬɜɢɣ ɪɚɛɨɱɢɯ. 
 
4.2 Ɇɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɞɴɟɦɧɵɯ ɦɚɲɢɧ, ɥɟɛɟɞɨɤ, 
ɤɚɧɚɬɨɜ ɢ ɩɪɢɰɟɩɧɵɯ ɭɫɬɪɨɣɫɬɜ 
 
ɉɨɞɴɟɦɧɚɹ ɦɚɲɢɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɚ ɤɨɧɬɪɨɥɶɧɨ-
ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ, ɪɟɝɢɫɬɪɚɬɨɪɨɦ ɩɚɪɚɦɟɬɪɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ 
ɢɡɦɟɪɟɧɢɟ, ɪɟɝɢɫɬɪɚɰɢɸ ɩɨɥɨɠɟɧɢɹ ɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɩɨɞɴɟɦɧɵɯ ɫɨɫɭɞɨɜ; 
ɬɨɤɚ ɩɨɞɴɟɦɧɵɯ ɞɜɢɝɚɬɟɥɟɣ; ɞɚɜɥɟɧɢɹ ɜ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɟ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɪɟɝɢɫɬɪɚɰɢɸ, ɨɩɪɟɞɟɥɟɧɢɟ ɢ ɜɢɡɭɚɥɢɡɚɰɢɸ ɩɪɢɱɢɧɵ ɜɤɥɸɱɟɧɢɹ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɬɨɪɦɨɡɚ. 
Ɉɬɧɨɲɟɧɢɟ ɧɚɢɦɟɧɶɲɟɝɨ ɞɢɚɦɟɬɪɚ ɧɚɜɢɜɤɢ ɤ ɞɢɚɦɟɬɪɭ ɤɚɧɚɬɚ ɞɨɥɠɧɨ 
ɛɵɬɶ ɧɟ ɦɟɧɟɟ: 
120 - ɞɥɹ ɨɞɧɨɤɚɧɚɬɧɵɯ ɩɨɞɴɟɦɧɵɯ ɦɚɲɢɧ ɫɨ ɲɤɢɜɨɦ ɬɪɟɧɢɹ; 
95 - ɞɥɹ ɦɧɨɝɨɤɚɧɚɬɧɵɯ ɩɨɞɴɟɦɧɵɯ ɦɚɲɢɧ ɫ ɨɬɤɥɨɧɹɸɳɢɦ ɲɤɢɜɨɦ; 
78 - ɞɥɹ ɧɚɩɪɚɜɥɹɸɳɢɯ ɲɤɢɜɨɜ ɢ ɛɚɪɚɛɚɧɨɜ ɨɞɧɨɤɚɧɚɬɧɵɯ ɩɨɞɴɟɦɧɵɯ 
ɭɫɬɚɧɨɜɨɤ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɦɧɨɝɨɤɚɧɚɬɧɵɯ ɭɫɬɚɧɨɜɨɤ ɛɟɡ 
ɨɬɤɥɨɧɹɸɳɟɝɨ ɲɤɢɜɚ; 
60 - ɞɥɹ ɧɚɩɪɚɜɥɹɸɳɢɯ ɲɤɢɜɨɜ ɢ ɛɚɪɚɛɚɧɨɜ ɩɨɞɡɟɦɧɵɯ ɩɨɞɴɟɦɧɵɯ 
ɦɚɲɢɧ ɢ ɥɟɛɟɞɨɤ, ɚ ɬɚɤɠɟ ɞɥɹ ɦɚɲɢɧ ɢ ɥɟɛɟɞɨɤ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɩɪɨɯɨɞɤɟ 
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ɜɵɪɚɛɨɬɨɤ; 
50 - ɞɥɹ ɩɟɪɟɞɜɢɠɧɵɯ ɩɨɞɴɟɦɧɵɯ ɦɚɲɢɧ, ɧɚɩɪɚɜɥɹɸɳɢɯ ɲɤɢɜɨɜ ɢ 
ɛɚɪɚɛɚɧɨɜ ɥɟɛɟɞɨɤ, ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ ɩɨɪɨɞɧɵɯ ɨɬɜɚɥɚɯ, ɚ ɬɚɤɠɟ ɞɥɹ ɨɬɤɚɬɨɱɧɵɯ 
ɥɟɛɟɞɨɤ; 
20 - ɞɥɹ ɧɚɩɪɚɜɥɹɸɳɢɯ ɲɤɢɜɨɜ ɢ ɛɚɪɚɛɚɧɨɜ ɩɪɨɯɨɞɱɟɫɤɢɯ ɝɪɭɡɨɜɵɯ 
ɥɟɛɟɞɨɤ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɩɨɞɜɟɫɤɢ ɩɨɥɤɨɜ, ɩɨɞɜɟɫɧɵɯ ɧɚɫɨɫɨɜ, 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɫɩɚɫɚɬɟɥɶɧɵɯ ɥɟɫɬɧɢɰ ɢ ɨɩɚɥɭɛɨɤ. 
Ⱦɥɹ ɩɟɪɟɞɜɢɠɧɵɯ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɢ ɦɚɧɟɜɪɨɜɵɯ ɥɟɛɟɞɨɤ, ɚ ɬɚɤɠɟ ɞɥɹ 
ɧɚɩɪɚɜɥɹɸɳɢɯ ɲɤɢɜɨɜ ɧɚɤɥɨɧɧɵɯ ɩɨɞɴɟɦɧɵɯ ɭɫɬɚɧɨɜɨɤ ɫ ɭɝɥɨɦ ɨɛɯɜɚɬɚ 
ɲɤɢɜɚ ɤɚɧɚɬɨɦ ɞɨ 15° ɭɤɚɡɚɧɧɨɟ ɨɬɧɨɲɟɧɢɟ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ. 
ɇɚɜɢɜɤɚ ɤɚɧɚɬɚ ɧɚ ɛɚɪɚɛɚɧ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɧɚɡɧɚɱɟɧɢɸ 
ɩɨɞɴɟɦɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɚɫɩɨɪɬɨɦ ɢ ɪɭɤɨɜɨɞɫɬɜɨɦ ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ. 
Ȼɚɪɚɛɚɧɵ ɜɧɨɜɶ ɦɨɧɬɢɪɭɟɦɵɯ ɩɨɞɴɟɦɧɵɯ ɦɚɲɢɧ ɞɨɥɠɧɵ ɢɦɟɬɶ ɪɟɛɨɪɞɵ 
ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 1,5 ɞɢɚɦɟɬɪɚ ɤɚɧɚɬɚ. ɇɚɛɢɜɨɱɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 
ɛɚɪɚɛɚɧɨɜ ɞɨɥɠɧɚ ɢɦɟɬɶ ɧɚɪɟɡɚɧɧɵɟ ɫɩɢɪɚɥɶɧɵɟ ɤɚɧɚɜɤɢ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɱɢɫɥɚ 
ɫɥɨɟɜ ɧɚɜɢɜɤɢ. 
ɉɪɢ ɧɚɥɢɱɢɢ ɛɨɥɟɟ ɨɞɧɨɝɨ ɫɥɨɹ ɧɚɜɢɜɤɢ ɤɚɧɚɬɨɜ ɧɚ ɛɚɪɚɛɚɧ ɞɨɥɠɧɵ ɛɵɬɶ 
ɫɨɛɥɸɞɟɧɵ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
ɪɟɛɨɪɞɚ ɛɚɪɚɛɚɧɚ ɞɨɥɠɧɚ ɜɵɫɬɭɩɚɬɶ ɧɚɞ ɜɟɪɯɧɢɦ ɫɥɨɟɦ ɧɚ 2,5 ɞɢɚɦɟɬɪɚ 
ɤɚɧɚɬɚ; 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɧɚɛɢɜɨɱɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢɥɢ ɪɟɛɨɪɞɵ 
ɛɚɪɚɛɚɧɚ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɥɚɜɧɵɣ ɩɟɪɟɯɨɞ ɤɚɧɚɬɚ ɧɚ ɫɥɟɞɭɸɳɢɣ ɫɥɨɣ 
ɧɚɜɢɜɤɢ; 
ɤɪɢɬɢɱɟɫɤɢɣ ɭɱɚɫɬɨɤ ɤɚɧɚɬɚ ɞɥɢɧɨɣ ɜ ɱɟɬɜɟɪɬɶ ɩɨɫɥɟɞɧɟɝɨ ɜɢɬɤɚ ɧɢɠɧɟɝɨ 
ɪɹɞɚ (ɩɟɪɟɯɨɞ ɧɚ ɜɟɪɯɧɢɣ ɪɹɞ) ɞɨɥɠɟɧ ɨɫɦɚɬɪɢɜɚɬɶɫɹ (ɤɨɧɬɪɨɥɶ ɨɛɪɵɜɚ 
ɩɪɨɜɨɥɨɤ ɢ ɩɨɬɟɪɢ ɫɟɱɟɧɢɹ ɦɟɬɚɥɥɚ), ɧɟ ɪɟɠɟ ɱɟɦ ɨɞɢɧ ɪɚɡ ɜ 2 ɦɟɫɹɰɚ. 
ɉɟɪɟɞɜɢɠɤɭ ɤɚɧɚɬɚ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɱɟɪɟɡ 6 - 12 ɦɟɫɹɰɟɜ. 
Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɢɤɪɟɩɥɟɧɢɟ ɤɨɧɰɚ ɤɚɧɚɬɚ ɤ ɜɚɥɭ ɛɚɪɚɛɚɧɚ. Ʉɪɟɩɥɟɧɢɟ 
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ɤɨɧɰɨɜ ɤɚɧɚɬɚ ɤ ɛɚɪɚɛɚɧɭ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɨ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɧɚ 
ɛɚɪɚɛɚɧɟ ɭɫɬɪɨɣɫɬɜɚ, ɩɨɡɜɨɥɹɸɳɢɟ ɡɚɤɪɟɩɢɬɶ ɤɚɧɚɬ ɧɟ ɦɟɧɟɟ ɱɟɦ ɜ ɬɪɟɯ ɬɨɱɤɚɯ. 
Ⱦɥɹ ɨɫɥɚɛɥɟɧɢɹ ɧɚɬɹɠɟɧɢɹ ɤɚɧɚɬɚ ɜ ɦɟɫɬɟ ɟɝɨ ɩɪɢɤɪɟɩɥɟɧɢɹ ɤ ɛɚɪɚɛɚɧɭ 
ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɪɚɛɚɧɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɬɪɟɯ ɜɢɬɤɨɜ ɬɪɟɧɢɹ ɩɪɢ 
ɮɭɬɟɪɨɜɤɟ ɞɟɪɟɜɨɦ ɢɥɢ ɩɪɟɫɫ-ɦɚɫɫɨɣ ɢ ɧɟ ɦɟɧɟɟ ɩɹɬɢ ɜɢɬɤɨɜ ɬɪɟɧɢɹ ɧɚ 
ɛɚɪɚɛɚɧɚɯ, ɧɟ ɮɭɬɟɪɨɜɚɧɧɵɯ ɮɪɢɤɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. Ʉɪɨɦɟ ɜɢɬɤɨɜ 
ɬɪɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɩɚɫɧɵɟ ɜɢɬɤɢ ɞɥɹ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɤɚɧɚɬɚ. 
Ɂɚɩɚɫɧɵɟ ɜɢɬɤɢ ɦɨɝɭɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɤɚɤ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɪɚɛɚɧɚ, ɬɚɤ ɢ ɜɧɭɬɪɢ 
ɧɟɝɨ. Ȼɨɛɢɧɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɡɚɩɚɫɧɵɯ ɜɢɬɤɨɜ ɤɚɧɚɬɚ, 
ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɩɟɰɢɚɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɩɨɡɜɨɥɹɸɳɢɟ ɮɢɤɫɢɪɨɜɚɬɶ ɢɯ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɚɪɚɛɚɧɚ ɦɚɲɢɧɵ. 
ɋɟɝɦɟɧɬɵ ɮɭɬɟɪɨɜɤɢ ɜɟɞɭɳɢɯ ɲɤɢɜɨɜ ɩɨɞɴɟɦɧɵɯ ɭɫɬɚɧɨɜɨɤ ɫɨ ɲɤɢɜɚɦɢ 
ɬɪɟɧɢɹ ɢ ɤɨɩɪɨɜɵɯ ɲɤɢɜɨɜ ɞɨɥɠɧɵ ɩɪɢɤɪɟɩɥɹɬɶɫɹ ɬɚɤ, ɱɬɨɛɵ ɧɚ ɤɪɨɦɤɚɯ 
ɠɟɥɨɛɚ ɮɭɬɟɪɨɜɤɢ ɧɟ ɛɵɥɨ ɧɢɤɚɤɢɯ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɱɚɫɬɟɣ, ɤɨɬɨɪɵɟ ɩɪɢ 
ɧɚɪɭɲɟɧɢɢ ɢɯ ɤɪɟɩɥɟɧɢɹ ɦɨɝɥɢ ɛɵ ɩɨɩɚɫɬɶ ɜ ɠɟɥɨɛ ɩɨɞ ɤɚɧɚɬ. Ȼɨɥɬɵ, 
ɡɚɤɪɟɩɥɹɸɳɢɟ ɮɭɬɟɪɨɜɤɭ, ɩɨɞɥɟɠɚɬ ɨɫɦɨɬɪɭ ɟɠɟɧɟɞɟɥɶɧɨ. Ɋɟɛɨɪɞɵ 
ɧɚɩɪɚɜɥɹɸɳɢɯ ɲɤɢɜɨɜ ɢ ɲɤɢɜɨɜ ɬɪɟɧɢɹ ɜɧɨɜɶ ɢɡɝɨɬɨɜɥɹɟɦɵɯ ɦɚɲɢɧ ɞɨɥɠɧɵ 
ɜɵɫɬɭɩɚɬɶ ɧɚɞ ɜɟɪɯɧɟɣ ɱɚɫɬɶɸ ɤɚɧɚɬɚ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 1,5 ɟɝɨ ɞɢɚɦɟɬɪɚ. 
ɋɟɝɦɟɧɬɵ ɮɭɬɟɪɨɜɤɢ ɞɨɥɠɧɵ ɡɚɦɟɧɹɬɶɫɹ ɧɨɜɵɦɢ ɩɪɢ ɢɡɧɨɲɟɧɧɨɫɬɢ ɢɯ ɜ 
ɝɥɭɛɢɧɭ ɧɚ ɨɞɢɧ ɞɢɚɦɟɬɪ ɤɚɧɚɬɚ ɢɥɢ ɤɨɝɞɚ ɨɫɬɚɬɨɱɧɚɹ ɜɵɫɨɬɚ ɫɟɝɦɟɧɬɚ 
ɨɤɚɠɟɬɫɹ 0,75 ɞɢɚɦɟɬɪɚ ɤɚɧɚɬɚ. 
Ʉɨɩɪɨɜɵɟ ɩɥɨɳɚɞɤɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɳɢɬɧɵɟ ɩɟɪɟɤɪɵɬɢɹ ɨɬ 
ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ ɢɥɢ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɭɞɚɥɟɧɢɹ ɥɶɞɚ. 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɞɴɟɦɚ ɢ ɫɩɭɫɤɚ ɥɸɞɟɣ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ 
ɜɵɪɚɛɨɬɤɚɦ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 12 ɦ/ɫ.  
Ʉɚɧɚɬɵ ɲɚɯɬɧɵɯ ɩɨɞɴɟɦɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɨɞɥɟɠɚɬ ɨɫɦɨɬɪɭ ɥɢɰɚɦɢ, 
ɫɩɟɰɢɚɥɶɧɨ ɜɵɞɟɥɟɧɧɵɦɢ ɥɢɰɚɦɢ, ɧɚɡɧɚɱɟɧɧɵɦɢ ɩɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɜ ɫɥɟɞɭɸɳɢɟ ɫɪɨɤɢ: 
ɚ) ɟɠɟɫɭɬɨɱɧɨ - ɩɨɞɴɟɦɧɵɟ ɤɚɧɚɬɵ ɫɨɫɭɞɨɜ ɢ ɩɪɨɬɢɜɨɜɟɫɨɜ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɢ ɧɚɤɥɨɧɧɵɯ ɩɨɞɴɟɦɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɭɪɚɜɧɨɜɟɲɢɜɚɸɳɢɟ ɤɚɧɚɬɵ ɩɨɞɴɟɦɧɵɯ 
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ɭɫɬɚɧɨɜɨɤ ɫɨ ɲɤɢɜɚɦɢ ɬɪɟɧɢɹ, ɤɚɧɚɬɵ ɞɥɹ ɩɨɞɜɟɫɤɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɝɪɭɡɱɢɤɨɜ 
(ɝɪɟɣɮɟɪɨɜ) ɩɪɢ ɩɪɨɯɨɞɤɟ ɫɬɜɨɥɨɜ. 
ɇɚ ɦɧɨɝɨɤɚɧɚɬɧɵɯ ɩɨɞɴɟɦɧɵɯ ɭɫɬɚɧɨɜɤɚɯ, ɤɨɝɞɚ ɭ ɤɚɧɚɬɨɜ ɱɢɫɥɨ 
ɨɛɨɪɜɚɧɧɵɯ ɩɪɨɜɨɥɨɤ ɧɟ ɩɪɟɜɵɲɚɟɬ 2 % ɨɛɳɟɝɨ ɱɢɫɥɚ ɩɪɨɜɨɥɨɤ ɤɚɧɚɬɚ ɧɚ 
ɞɥɢɧɟ ɨɞɧɨɝɨ ɲɚɝɚ ɫɜɢɜɤɢ, ɞɨɩɭɫɤɚɟɬɫɹ, ɱɬɨɛɵ ɨɞɧɢɦ ɱɟɥɨɜɟɤɨɦ ɩɪɨɢɡɜɨɞɢɥɫɹ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɫɦɨɬɪ ɧɟ ɛɨɥɟɟ ɞɜɭɯ ɝɨɥɨɜɧɵɯ ɢ ɭɪɚɜɧɨɜɟɲɢɜɚɸɳɢɯ ɤɚɧɚɬɨɜ. 
ȿɫɥɢ ɧɚ ɨɞɧɨ ɩɪɢɰɟɩɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɧɚɜɟɲɟɧɨ ɞɜɚ ɪɟɡɢɧɨɬɪɨɫɨɜɵɯ 
ɭɪɚɜɧɨɜɟɲɢɜɚɸɳɢɯ ɤɚɧɚɬɚ, ɢɯ ɨɫɦɨɬɪ ɩɪɨɢɡɜɨɞɢɬ ɨɞɢɧ ɱɟɥɨɜɟɤ; 
ɛ) ɟɠɟɧɟɞɟɥɶɧɨ - ɭɪɚɜɧɨɜɟɲɢɜɚɸɳɢɟ ɤɚɧɚɬɵ ɩɨɞɴɟɦɧɵɯ ɭɫɬɚɧɨɜɨɤ ɫ 
ɦɚɲɢɧɚɦɢ ɛɚɪɚɛɚɧɧɨɝɨ ɬɢɩɚ, ɬɨɪɦɨɡɧɵɟ ɢ ɩɪɨɜɨɞɧɢɤɨɜɵɟ, ɤɚɧɚɬɵ ɞɥɹ 
ɩɨɞɜɟɫɤɢ ɩɨɥɤɨɜ, ɤɚɛɟɥɟɣ ɢ ɩɪɨɯɨɞɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɨɞɴɟɦɧɵɟ ɢ 
ɭɪɚɜɧɨɜɟɲɢɜɚɸɳɢɟ ɪɟɡɢɧɨɬɪɨɫɨɜɵɟ ɤɚɧɚɬɵ ɫ ɭɱɚɫɬɢɟɦ ɦɟɯɚɧɢɤɚ ɩɨɞɴɟɦɚ 
(ɫɬɚɪɲɟɝɨ ɦɟɯɚɧɢɤɚ ɩɨ ɩɨɞɴɟɦɚɦ ɢɥɢ ɩɨ ɫɬɚɰɢɨɧɚɪɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ); 
ɜ) ɟɠɟɦɟɫɹɱɧɨ - ɩɨɞɴɟɦɧɵɟ ɢ ɭɪɚɜɧɨɜɟɲɢɜɚɸɳɢɟ ɤɚɧɚɬɵ, 
ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɢ ɨɬɛɨɣɧɵɟ ɤɚɧɚɬɵ ɫ ɭɱɚɫɬɢɟɦ ɝɥɚɜɧɨɝɨ ɦɟɯɚɧɢɤɚ ɲɚɯɬɵ ɢɥɢ 
ɫɬɚɪɲɟɝɨ ɦɟɯɚɧɢɤɚ ɩɨ ɫɬɚɰɢɨɧɚɪɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ; ɤɚɧɚɬɵ, ɩɨɫɬɨɹɧɧɨ 
ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɫɬɜɨɥɚɯ, - ɫ ɭɱɚɫɬɢɟɦ ɦɟɯɚɧɢɤɚ ɩɪɨɯɨɞɤɢ ɫɬɪɨɹɳɟɣɫɹ ɲɚɯɬɵ ɢɥɢ 
ɫɬɚɪɲɟɝɨ ɦɟɯɚɧɢɤɚ ɩɨ ɫɬɚɰɢɨɧɚɪɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ; 
ɝ) ɤɚɧɚɬɵ ɞɥɹ ɧɚɜɟɫɤɢ ɩɪɨɯɨɞɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɧɚɩɪɚɜɥɹɸɳɢɟ 
ɤɚɧɚɬɵ ɞɨɥɠɧɵ ɨɫɦɚɬɪɢɜɚɬɶ ɟɠɟɧɟɞɟɥɶɧɨ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɟ 
ɷɥɟɤɬɪɨɫɥɟɫɚɪɢ, ɞɜɚ ɪɚɡɚ ɜ ɦɟɫɹɰ - ɦɟɯɚɧɢɤ ɩɪɨɯɨɞɤɢ ɢ ɨɞɢɧ ɪɚɡ ɜ ɦɟɫɹɰ - 
ɝɥɚɜɧɵɣ ɦɟɯɚɧɢɤ ɲɚɯɬɨɩɪɨɯɨɞɱɟɫɤɨɝɨ (ɲɚɯɬɨɫɬɪɨɢɬɟɥɶɧɨɝɨ) ɭɩɪɚɜɥɟɧɢɹ. 
Ʉɚɧɚɬɵ ɨɫɦɚɬɪɢɜɚɸɬɫɹ ɩɨɫɟɤɬɨɪɧɨ ɢɡ ɪɚɡɞɟɥɚ ɛɚɞɶɢ, ɛɥɢɠɟ ɜɫɟɝɨ 
ɩɪɢɦɵɤɚɸɳɟɝɨ ɤ ɨɫɦɚɬɪɢɜɚɟɦɵɦ ɤɚɧɚɬɚɦ.  
Ʉɚɧɚɬɵ ɞɨɥɠɧɵ ɨɫɦɚɬɪɢɜɚɬɶɫɹ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɩɪɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɧɟ 
ɛɨɥɟɟ 0,3 ɦ/ɫ. 
ɉɨɜɪɟɠɞɟɧɧɵɟ ɭɱɚɫɬɤɢ ɤɚɧɚɬɨɜ, ɚ ɬɚɤɠɟ ɫɬɵɤɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ 
ɪɟɡɢɧɨɬɪɨɫɨɜɵɯ ɤɚɧɚɬɨɜ ɨɫɦɚɬɪɢɜɚɸɬ ɩɪɢ ɧɟɩɨɞɜɢɠɧɨɦ ɤɚɧɚɬɟ. 
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4.3 ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɭɞɚ 
 
Ɋɟɲɟɧɢɹ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɭɞɚ ɩɪɢɧɹɬɵ ɫ ɭɱɟɬɨɦ ɫɨɡɞɚɧɢɹ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ (ȺɋȾɍ), ɫɩɟɰɢɚɥɢɡɚɰɢɢ ɢ 
ɰɟɧɬɪɚɥɢɡɚɰɢɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɫɥɭɠɛ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ: 
- ɧɚɢɛɨɥɟɟ ɩɨɥɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɢ ɬɪɭɞɨɜɵɯ 
ɪɟɫɭɪɫɨɜ;  
- ɜɧɟɞɪɟɧɢɟ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɧɨɜɨɣ 
ɬɟɯɧɢɤɢ ɢ ɩɪɨɝɪɟɫɫɢɜɧɨɣ ɬɟɯɧɨɥɨɝɢɢ;  
- ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɢ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ, ɢɯ 
ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ;  
- ɷɤɨɧɨɦɢɸ ɬɪɭɞɨɜɵɯ ɪɟɫɭɪɫɨɜ ɢ ɧɚ ɷɬɨɣ ɨɫɧɨɜɟ ɫɧɢɠɟɧɢɟ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 
ɩɪɨɞɭɤɰɢɢ, ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ;  
- ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɢ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɪɟɲɟɧɢɟ ɤɨɦɩɥɟɤɫɚ 
ɜɨɩɪɨɫɨɜ ɩɨ ɪɚɡɜɢɬɢɸ ɫɮɟɪɵ ɫɨɰɢɚɥɶɧɨ-ɛɵɬɨɜɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɧɢɤɨɜ. 
ȺɋȾɍ ɩɪɟɞɧɚɡɧɚɱɚɟɬɫɹ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɡɚɞɚɱ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ, 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɪɭɞɧɢɤɚ. 
Ɍɚɤɠɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜɧɟɞɪɟɧɢɟ ɤɨɦɩɥɟɤɫɧɨɣ ɫɢɫɬɟɦɵ ȺɋȾɍ ɜ 
ɫɨɫɬɚɜɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɩɨɞɫɢɫɬɟɦ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ 
ɨɯɜɚɬɵɜɚɬɶ ɜɫɟ ɨɛɴɟɤɬɵ ɧɚɡɟɦɧɨɣ ɢ ɩɨɞɡɟɦɧɨɣ ɱɚɫɬɟɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
ȼ ȺɋȾɍ ɪɭɞɧɢɤɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɨɛɴёɦɵ ɤɨɧɬɪɨɥɹ, ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ 
ɭɩɪɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɥɧɵɣ ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɢ 
ɭɩɪɚɜɥɟɧɢɟ ɜɫɟɦɢ ɨɫɧɨɜɧɵɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ. 
ɐɟɧɬɪɚɥɶɧɵɟ ɮɭɧɤɰɢɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫɨɫɪɟɞɨɬɨɱɟɧɵ ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɢɫɩɟɬɱɟɪɫɤɨɣ ɢ ɜɨɡɥɨɠɟɧɵ ɧɚ ɝɨɪɧɨɝɨ ɞɢɫɩɟɬɱɟɪɚ, ɜ 
ɨɩɟɪɚɬɢɜɧɨɦ ɩɨɞɱɢɧɟɧɢɢ ɭ ɤɨɬɨɪɨɝɨ ɧɚɯɨɞɹɬɫɹ ɜɫɟ ɡɜɟɧɶɹ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ. 
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4.4 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɧɚɳɟɧɢɟ ɪɚɛɨɱɢɯ ɦɟɫɬ 
 
Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɧɚɳɟɧɢɟ ɪɚɛɨɱɢɯ ɦɟɫɬ ɢ ɫɮɟɪ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɢɧɹɬɵ ɫ 
ɭɱёɬɨɦ ɢɯ ɧɚɡɧɚɱɟɧɢɹ: ɩɨ ɤɜɚɥɢɮɢɤɚɰɢɢ ɢ ɩɪɨɮɟɫɫɢɹɦ, ɱɢɫɥɭ ɪɚɛɨɬɚɸɳɢɯ, 
ɭɪɨɜɧɸ ɫɩɟɰɢɚɥɢɡɚɰɢɢ, ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɪɚɛɨɬ, ɤɨɥɢɱɟɫɬɜɭ 
ɨɛɫɥɭɠɢɜɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɞɪ. 
ɉɪɢɦɟɧɹɟɦɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɨɫɧɚɳɟɧɢɹ ɪɚɛɨɱɢɯ ɦɟɫɬ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɩɪɨɝɪɟɫɫɢɜɧɵɦ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ, 
ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɢ ɞɪɭɝɢɦ ɧɨɪɦɚɬɢɜɚɦ. 
Ʉɨɧɫɬɪɭɤɰɢɢ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɜɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɢɯ ɷɥɟɦɟɧɬɨɜ 
ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɦ, ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦ 
ɫɜɨɣɫɬɜɚɦ ɱɟɥɨɜɟɤɚ, ɯɚɪɚɤɬɟɪɭ ɪɚɛɨɬɵ ɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɭɞɨɛɧɵɣ ɞɨɫɬɭɩ. 
Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɢɡɦɟɧɟɧɢɹ ɪɚɛɨɱɟɣ ɩɨɡɵ. 
Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɭɫɬɨɣɱɢɜɨɟ ɩɨɥɨɠɟɧɢɟ 
ɢ ɫɜɨɛɨɞɭ ɞɜɢɠɟɧɢɣ ɪɚɛɨɬɚɸɳɟɝɨ, ɫɟɧɫɨɪɧɵɣ ɤɨɧɬɪɨɥɶ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɬɪɭɞɨɜɵɯ ɨɩɟɪɚɰɢɣ. 
Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɨɛɡɨɪ 
ɡɨɧɵ ɧɚɛɥɸɞɟɧɢɹ ɫ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ. 
Ʉɨɦɩɨɧɨɜɤɚ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɩɬɢɦɢɡɚɰɢɸ ɬɪɭɞɚ ɢ 
ɟɝɨ ɛɟɡɨɩɚɫɧɨɫɬɶ. 
Ɋɚɛɨɱɢɟ ɦɟɫɬɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɜɨɡɞɟɣɫɬɜɢɟɦ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɨɫɧɚɳɚɸɬɫɹ ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ, ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɢ ɫɩɚɫɚɬɟɥɶɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ. 
ȼɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɢ ɤɨɦɩɨɧɨɜɤɚ ɪɚɛɨɱɢɯ ɦɟɫɬ ɞɨɥɠɧɵ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɡɨɩɚɫɧɵɣ ɞɨɫɬɭɩ ɧɚ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɛɵɫɬɪɨɣ 
ɷɜɚɤɭɚɰɢɢ ɩɪɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. ɉɭɬɢ ɷɜɚɤɭɚɰɢɢ ɢ ɩɪɨɯɨɞɵ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɛɨɡɧɚɱɟɧɵ, ɢ ɢɦɟɬɶ ɞɨɫɬɚɬɨɱɧɭɸ ɨɫɜɟɳёɧɧɨɫɬɶ. 
Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɫɨɫɬɨɹɧɢɟ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɚ ɬɚɤɠɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ 
ɪɚɛɨɱɢɦɢ ɦɟɫɬɚɦɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɡɨɩɚɫɧɨɟ ɩɟɪɟɞɜɢɠɟɧɢɟ 
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ɪɚɛɨɬɚɸɳɢɯ ɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɭɞɨɛɧɵɟ ɢ ɛɟɡɨɩɚɫɧɵɟ ɞɟɣɫɬɜɢɹ ɫ 
ɦɚɬɟɪɢɚɥɚɦɢ, ɡɚɝɨɬɨɜɤɚɦɢ, ɩɨɥɭɮɚɛɪɢɤɚɬɚɦɢ, ɚ ɬɚɤɠɟ ɬɟɯɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 
4.5 Ȼɨɪɶɛɚ ɫ ɩɵɥɶɸ ɤɚɤ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɜɪɟɞɧɨɫɬɶɸ 
 
Ȼɨɪɶɛɚ ɫ ɩɵɥɶɸ ɧɚ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ ɢɦɟɟɬ ɛɨɥɶɲɨɟ 
ɫɨɰɢɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ. ɉɨɷɬɨɦɭ ɪɚɡɪɚɛɨɬɤɚ ɢ ɜɧɟɞɪɟɧɢɟ ɧɨɜɵɯ 
ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɫɩɨɫɨɛɨɜ ɢ ɫɪɟɞɫɬɜ ɛɨɪɶɛɵ ɫ ɩɵɥɶɸ ɹɜɥɹɸɬɫɹ ɚɤɬɭɚɥɶɧɨɣ 
ɡɚɞɚɱɟɣ. 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɫɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɛɨɪɶɛɟ ɫ ɩɵɥɶɸ ɦɨɠɧɨ 
ɩɨɞɪɚɡɞɟɥɢɬɶ ɧɚ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ: 
1. ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ ɢɥɢ ɫɧɢɠɟɧɢɟ ɩɵɥɟɨɛɪɚɡɨɜɚɧɢɹ (ɪɚɡɪɚɛɨɬɤɚ ɢ 
ɜɧɟɞɪɟɧɢɟ ɦɚɲɢɧ ɢ ɤɨɦɛɚɣɧɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɩɪɢɧɰɢɩɟ ɤɪɭɩɧɨɝɨ ɫɤɨɥɚ, ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɪɭɣ ɜɨɞɵ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɭɜɥɚɠɧɟɧɢɟ 
ɦɚɫɫɢɜɚ); 
2. Ɉɫɚɠɞɟɧɢɟ ɩɵɥɢ, ɜɡɜɟɲɟɧɧɨɣ ɜ ɜɨɡɞɭɯɟ (ɨɪɨɲɟɧɢɟ, ɩɪɢɦɟɧɟɧɢɟ 
ɩɟɧɵ); 
3. Ɋɚɡɠɢɠɟɧɢɟ ɜɡɜɟɲɟɧɧɨɣ ɜ ɜɨɡɞɭɯɟ ɩɵɥɢ (ɜɟɧɬɢɥɹɰɢɹ); 
4. ɉɵɥɟɨɬɫɨɫ ɢ ɨɫɚɠɞɟɧɢɟ ɩɵɥɢ; 
5. ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ ɢɥɢ ɫɧɢɠɟɧɢɟ ɩɵɥɟɨɛɪɚɡɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ 
ɫɱɟɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɢɥɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɦɚɫɫɢɜɚ. 
ɋɭɬɶ ɩɟɪɜɨɝɨ ɜɢɞɚ ɜɨɡɞɟɣɫɬɜɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɟɩɪɟɪɵɜɧɨɦ ɩɟɪɟɦɟɳɟɧɢɢ 
ɫɬɪɭɣ ɩɨ ɡɚɛɨɸ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɤɨɪɨɫɬɶɸ.  
Ɉɞɧɢɦ ɢɡ ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɵɥɟɨɛɪɚɡɨɜɚɧɢɹ 
ɹɜɥɹɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɭɜɥɚɠɧɟɧɢɟ  ɦɚɫɫɢɜɚ. ɋɭɳɧɨɫɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 
ɭɜɥɚɠɧɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɧɚɝɧɟɬɚɟɦɚɹ ɜ ɩɥɚɫɬ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 
ɠɢɞɤɨɫɬɶ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɜɥɚɠɧɨɫɬɢ, ɜɵɡɵɜɚɸɳɟɦɭ ɨɛɪɚɡɨɜɚɧɢɟ ɢɡ 
ɩɵɥɢɧɨɤ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɬɪɟɳɢɧɚɯ, ɚɝɪɟɝɚɬɨɜ, ɤɨɬɨɪɵɟ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɜ 
ɜɨɡɞɭɯ ɛɵɫɬɪɨ ɨɫɚɠɞɚɸɬɫɹ. 
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Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ ɭɜɥɚɠɧɟɧɢɢ ɭɦɟɧɶɲɚɟɬɫɹ 
ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ ɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɦɚɱɢɜɚɟɦɨɫɬɶ ɬɨɧɤɢɯ ɮɪɚɤɰɢɣ ɩɵɥɢ. 
ɇɚɢɛɨɥɶɲɟɟ ɫɧɢɠɟɧɢɟ ɩɵɥɟɨɛɪɚɡɨɜɚɧɢɹ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɡɚɩɨɥɧɟɧɢɢ 
ɠɢɞɤɨɫɬɶɸ ɜɫɟɝɨ ɮɢɥɶɬɪɭɸɳɟɝɨ ɨɛɴɟɦɚ ɬɪɟɳɢɧ ɢ ɩɨɪ. 
ɉɪɨɬɢɜɨɩɨɠɚɪɧɨ - ɨɪɨɫɢɬɟɥɶɧɵɣ ɜɨɞɨɩɪɨɜɨɞ. 
ȼɫɟ ɜɵɪɚɛɨɬɤɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɞɢɫɬɵɯ ɪɭɞ, ɤɪɟɩɹɬɫɹ 
ɧɟɫɝɨɪɚɟɦɨɣ ɤɪɟɩɶɸ: ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ, ɭɫɢɥɟɧɧɨɣ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ, 
ɛɟɬɨɧɧɨɣ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ. 
Ⱦɥɹ ɛɨɪɶɛɵ ɫ ɩɨɠɚɪɚɦɢ ɢ ɩɵɥɶɸ ɜ  ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɤɚɯ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɤɥɚɞɤɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨ - ɨɪɨɫɢɬɟɥɶɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ, 
ɤɨɬɨɪɵɣ ɩɨɫɬɨɹɧɧɨ ɡɚɩɨɥɧɟɧ ɜɨɞɨɣ ɢ ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 0,4-1,0 Ɇɉɚ. 
ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɛɨɪɭɞɨɜɚɧɵ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɨɣ, 
ɤɥɚɩɚɧɚɦɢ ɢ ɜɟɧɬɢɥɹɦɢ ɫ ɫɨɟɞɢɧɢɬɟɥɶɧɵɦɢ ɝɨɥɨɜɤɚɦɢ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɦɢ 
ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ Ɏɇɢɉ ɜ ɨɛɥɚɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɩɨɞɤɥɸɱɟɧɢɟ ɜɨɡɞɭɯɨɩɪɨɜɨɞɨɜ ɤ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɱɟɪɟɡ 
ɡɚɞɜɢɠɤɢ. Ɂɚɞɜɢɠɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɞɚɜɥɟɧɢɟ ɧɟ ɛɨɥɟɟ 10 Ɇɉɚ ɩɨɫɥɟ 
ɪɟɞɭɤɰɢɨɧɧɵɯ ɤɥɚɩɚɧɨɜ. Ɋɚɫɱɟɬ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜɵɩɨɥɧɹɟɬɫɹ 
ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɩɨɪɚ ɭ ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɵɯ ɩɨɠɚɪɧɵɯ ɤɪɚɧɨɜ ɩɪɢ 
ɩɪɨɩɭɫɤɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɢ ɩɨɥɨɜɢɧɵ ɪɚɫɯɨɞɚ ɧɚ 
ɨɛɟɫɩɵɥɢɜɚɧɢɹ ɩɨ ɦɚɝɢɫɬɪɚɥɶɧɨɦɭ ɜɨɞɨɩɪɨɜɨɞɭ ɢ ɬɨɥɶɤɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ 
ɪɚɫɯɨɞɚ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɜ ɨɬɤɚɬɨɱɧɵɯ ɢ ɜɟɧɬ. ɡɚɤɥɚɞɨɱɧɵɯ ɜɵɪɚɛɨɬɤɚɯ. 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɞɢɧ ɩɨɠɚɪ ɜ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ ɞɜɚ 
ɩɨɠɚɪɧɵɯ ɫɬɜɨɥɚ ɫ ɞɢɚɦɟɬɪɨɦ 19 ɦɦ ɢ ɪɚɫɯɨɞɨɦ ɧɚ ɨɞɢɧ ɫɬɜɨɥ 7 ɥ/ɫ. 
ɋɭɯɨɟ ɩɵɥɟɭɥɚɜɥɢɜɚɧɢɟ. 
Ʉɨɦɩɥɟɤɫ ɩɪɨɬɢɜɨɩɵɥɟɜɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɩɪɢɦɟɧɟɧɢɢ 
ɠɢɞɤɨɫɬɢ, ɧɚɪɹɞɭ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ ɫɬɨɪɨɧɚɦɢ ɢɦɟɟɬ ɢ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ. Ɍɚɤ, 
ɝɢɞɪɨɨɛɟɫɩɵɥɢɜɚɧɢɟ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ ɜɥɚɠɧɨɫɬɢ ɝɨɪɧɨɣ ɦɚɫɫɵ, ɱɬɨ ɧɟ 
ɜɫɟɝɞɚ ɞɨɩɭɫɤɚɟɬɫɹ, ɭɜɟɥɢɱɟɧɢɸ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ ɢ ɨɛɜɨɞɧɟɧɢɸ ɡɚɛɨɟɜ. 
ȼ ɪɹɞɟ ɫɥɭɱɚɟɜ ɜɨɞɚ ɪɟɡɤɨ ɭɯɭɞɲɚɟɬ ɫɨɫɬɨɹɧɢɟ ɩɨɪɨɞ. ɉɨɷɬɨɦɭ ɜ 
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ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɟɞɭɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɧɚɭɱɧɨ - ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ - ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɪɚɛɨɬɵ ɩɨ ɫɨɡɞɚɧɢɸ ɫɢɫɬɟɦ ɫɭɯɨɝɨ 
ɩɵɥɟɭɥɚɜɥɢɜɚɧɢɹ. 
ȼ ɲɚɯɬɚɯ ɩɪɢɦɟɧɹɸɬ ɫɥɟɞɭɸɳɢɟ ɫɩɨɫɨɛɵ ɩɵɥɟɭɥɚɜɥɢɜɚɧɢɹ: 
1. Ɉɬɫɨɫ ɡɚɩɵɥɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɨɬ ɦɟɫɬɚ ɩɵɥɟɨɛɪɚɡɨɜɚɧɢɹ, ɨɬɜɨɞ ɢ 
ɜɵɛɪɨɫ ɟɝɨ ɛɟɡ ɨɱɢɫɬɤɢ ɜɞɚɥɢ ɨɬ ɪɚɛɨɱɢɯ ɦɟɫɬ; 
2. Ɉɬɫɨɫ ɡɚɩɵɥɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɢɡ-ɩɨɞ ɭɤɪɵɬɢɣ ɢɫɬɨɱɧɢɤɨɜ 
ɩɵɥɟɨɛɪɚɡɨɜɚɧɢɹ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɨɱɢɫɬɤɨɣ ɟɝɨ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ; 
ɨɬɫɨɫ ɡɚɩɵɥɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɫ ɨɱɢɫɬɤɨɣ 
ɟɝɨ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɤɚɦɟɪɚɯ. 
3. ȼ ɝɨɪɧɨɪɭɞɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɪɢɦɟɧɹɸɬ ɩɵɥɟ - ɦɚɫɥɨ - 
ɭɥɚɜɥɢɜɚɸɳɭɸ ɫɢɫɬɟɦɭ ɩɪɢ ɪɚɛɨɬɟ ɩɟɪɮɨɪɚɬɨɪɨɜ ɢ ɫɚɦɨɯɨɞɧɵɯ ɛɭɪɨɜɵɯ 
ɭɫɬɚɧɨɜɨɤ, ɩɪɢ ɩɪɨɯɨɞɤɟ ɜɨɫɫɬɚɸɳɢɯ ɢ ɜ ɤɚɦɟɪɚɯ ɞɪɨɛɥɟɧɢɣ ɝɨɪɧɨɣ ɦɚɫɫɵ. 
4. ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɬɢɜɨɩɵɥɶɧɵɯ ɪɟɫɩɢɪɚɬɨɪɨɜ. 
ȼ ɰɟɥɹɯ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɢ ɡɚɳɢɬɵ ɨɪɝɚɧɢɡɦɚ ɱɟɥɨɜɟɤɚ ɨɬ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɝɨɪɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 
ɩɪɢɦɟɧɹɸɬ ɫɪɟɞɫɬɜɚ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ: 
Ⱦɥɹ ɡɚɳɢɬɵ ɨɪɝɚɧɨɜ ɞɵɯɚɧɢɹ ɨɬ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɩɵɥɢ ɩɪɢɦɟɧɹɸɬ 
ɩɪɨɬɢɜɨɩɵɥɟɜɵɟ ɪɟɫɩɢɪɚɬɨɪɵ. Ʉ ɤɨɧɫɬɪɭɤɰɢɢ ɪɟɫɩɢɪɚɬɨɪɚ ɢ ɟɝɨ ɬɟɯɧɢɱɟɫɤɢɦ 
ɞɚɧɧɵɦ ɪɚɡɪɚɛɨɬɚɧɵ ɨɩɪɟɞɟɥɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: ɨɧ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɨɱɢɫɬɤɭ ɜɨɡɞɭɯɚ ɨɬ ɩɵɥɢ ɞɨ ɞɨɩɭɫɬɢɦɵɯ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ; ɪɚɡɧɨɫɬɶ ɞɚɜɥɟɧɢɣ 
ɩɪɢ ɜɞɨɯɟ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 40 ɉɚ, ɚ ɩɪɢ ɜɵɞɨɯɟ 30 ɉɚ ɞɥɹ ɛɟɫɤɥɚɩɚɧɧɵɯ ɢ 
50 ɉɚ ɞɥɹ ɤɥɚɩɚɧɧɵɯ ɪɟɫɩɢɪɚɬɨɪɨɜ; ɨɝɪɚɧɢɱɟɧɢɟ ɩɨɥɹ ɡɪɟɧɢɹ ɧɟ ɞɨɥɠɧɨ 
ɩɪɟɜɵɲɚɬɶ 25 %; ɦɚɫɫɚ ɪɟɫɩɢɪɚɬɨɪɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 300 ɝ, ɚ ɟɫɥɢ ɦɚɫɤɚ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɥɭɠɢɬ ɮɢɥɶɬɪɭɸɳɢɦ ɷɥɟɦɟɧɬɨɦ - ɧɟ ɛɨɥɟɟ 75 ɝ; ɪɟɫɩɢɪɚɬɨɪ ɧɟ 
ɞɨɥɠɟɧ ɫɬɟɫɧɹɬɶ ɞɜɢɠɟɧɢɣ ɩɪɢ ɪɚɛɨɬɟ, ɪɚɡɞɪɚɠɚɬɶ ɤɨɠɭ ɥɢɰɚ; ɞɨɥɠɟɧ ɭɞɨɛɧɨ 
ɤɪɟɩɢɬɶɫɹ ɧɚ ɝɨɥɨɜɟ. 
ɉɨ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɨɬɢɜɨɩɵɥɟɜɵɟ ɪɟɫɩɢɪɚɬɨɪɵ ɞɟɥɹɬɫɹ ɧɚ ɞɜɟ ɝɪɭɩɩɵ: 
1. Ʉɥɚɩɚɧɧɵɟ, ɫɨ ɫɦɟɧɧɵɦɢ ɮɢɥɶɬɪɚɦɢ ɦɧɨɝɨɪɚɡɨɜɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ; 
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2.  Ȼɟɫɤɥɚɩɚɧɧɵɟ ɢ ɤɥɚɩɚɧɧɵɟ, ɜ ɤɨɬɨɪɵɯ ɮɢɥɶɬɪɨɦ ɫɥɭɠɢɬ ɫɚɦɚ ɦɚɫɤɚ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɨɞɧɨɫɦɟɧɧɨɝɨ ɩɨɥɶɡɨɜɚɧɢɹ. 
Ʉ ɩɟɪɜɨɣ ɝɪɭɩɩɟ ɨɬɧɨɫɹɬɫɹ ɪɟɫɩɢɪɚɬɨɪɵ «Ⱥɫɬɪɚ-2» ɢ Ɏ-62ɒ (Ɍɍ 6-16-
2485-81), Ɋɍ-60Ɇ (ȽɈɋɌ 12.4.041-2001),  ɤɨ ɜɬɨɪɨɣ - ɤɥɚɩɚɧɧɵɣ ɍ-2Ʉ (Ɍɍ 6-
16-2267-78) ɢ ɛɟɫɤɥɚɩɚɧɧɵɟ ɪɟɫɩɢɪɚɬɨɪɵ ɒȻ-1, «Ʌɟɩɟɫɬɨɤ-200», «Ʌɟɩɟɫɬɨɤ-
40» ɢ «Ʌɟɩɟɫɬɨɤ-6» (ȽɈɋɌ 12.4.028-76) (ɰɢɮɪɵ ɨɛɨɡɧɚɱɚɸɬ ɨɛɥɚɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɚɩɵɥɟɧɧɨɫɬɢ, ɩɪɟɜɵɲɚɸɳɟɣ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɭɸ ɜ 200, 40 ɢ 5 ɪɚɡ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɢ ɪɚɡɦɟɪɟ ɱɚɫɬɢɰ ɩɵɥɢ ɞɨ 1 ɦɤ). 
«Ʌɟɩɟɫɬɨɤ-200» ɢɡɝɨɬɨɜɥɟɧ ɢɡ ɦɚɬɟɪɢɚɥɚ Ɏɉɉ-15-15, ɚ «Ʌɟɩɟɫɬɨɤ-40» ɢ 
«Ʌɟɩɟɫɬɨɤ-5» - ɢɡ Ɏɉɉ-70-0,5 ɢɥɢ Ɏɉɉ-70-0,2.  
 
4.6 ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ ɜɡɪɵɜɚ ɝɚɡɨɜ ɢ ɩɵɥɢ 
 
ɉɨɫɤɨɥɶɤɭ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɫɬɜɨɥɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɩɨɪɨɞɚɦ ɧɟ ɨɩɚɫɧɵɦ ɩɨ 
ɝɚɡɭ ɢ ɩɵɥɢ, ɬɨ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɜɟɞɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ: 
1. ɉɪɢɦɟɧɹɟɦɚɹ ɷɥɟɤɬɪɨɚɩɩɚɪɚɬɭɪɚ ɜ ɩɨɞɡɟɦɧɵɯ ɭɫɥɨɜɢɹɯ ɞɨɥɠɧɚ ɛɵɬɶ 
ɜɵɩɨɥɧɟɧɚ ɜɨ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɦ ɢɫɩɨɥɧɟɧɢɢ. 
2. Ⱦɥɹ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɬɭɩɢɤɨɜɵɯ ɡɚɛɨɟɜ ɩɪɢɦɟɧɹɸɬɫɹ ɜɟɧɬɢɥɹɬɨɪɵ 
ɦɟɫɬɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ. 
3. ȼɡɪɵɜɚɧɢɟ ɡɚɛɨɟɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɦɟɠɫɦɟɧɧɵɣ ɩɟɪɟɪɵɜ. 
 
4.7 ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ 
 
ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ ɪɚɛɨɬ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɫɟɬɟɣ ɜɨɞɨɩɪɨɜɨɞɚ, ɨɬ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɟɧɵ 
ɨɬɜɟɬɜɥɟɧɢɹ ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɜɨɞɹɧɵɯ ɡɚɜɟɫ ɜ ɜɵɪɚɛɨɬɤɚɯ, ɚ ɬɚɤɠɟ ɞɥɹ ɬɭɲɟɧɢɹ 
ɩɨɠɚɪɨɜ. ɉɪɨɤɥɚɞɵɜɚɸɬɫɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɞɚɱɭ ɜɨɞɵ ɜ ɤɨɥɢɱɟɫɬɜɟ ɧɟ ɦɟɧɟɟ 3 ɦ3/ɱɚɫ ɧɚ 1 ɦ2 ɩɨɩɟɪɟɱɧɨɝɨ 
ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ. ɇɚ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɱɟɪɟɡ ɤɚɠɞɵɟ 250 ɦ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
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ɩɨɠɚɪɧɵɟ ɤɪɚɧɵ. Ⱦɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ ɪɚɜɟɧ 100 ɦɦ, ɞɚɜɥɟɧɢɟ ɜ ɧɟɦ ɪɚɜɧɨ 4-
10 ɚɬɦ. Ɋɚɛɨɬɨɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɚɤɠɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɢ 
ɩɨɞɡɟɦɧɵɯ ɫɤɥɚɞɨɜ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɬɨɪɵɟ 
ɭɤɨɦɩɥɟɤɬɨɜɵɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «ɉɪɚɜɢɥɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɟɞɟɧɢɢ 
ɝɨɪɧɵɯ ɪɚɛɨɬ ɢ ɩɟɪɟɪɚɛɨɬɤɟ ɬɜɟɪɞɵɯ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ» ɨɬ 11 ɞɟɤɚɛɪɹ 2013 
ɝ. №599. 
 
4.8 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ  ɛɟɡɨɩɚɫɧɨɦɭ ɜɟɞɟɧɢɸ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ 
 
ɉɟɪɫɨɧɚɥ ɞɥɹ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɞɨɥɠɟɧ ɩɪɨɣɬɢ ɫɩɟɰɢɚɥɶɧɭɸ ɩɨɞɝɨɬɨɜɤɭ. Ʉ 
ɪɭɤɨɜɨɞɫɬɜɭ ɜɡɪɵɜɧɵɦɢ ɪɚɛɨɬɚɦɢ ɞɨɩɭɫɤɚɸɬɫɹ ɝɨɪɧɵɟ ɢɧɠɟɧɟɪɵ ɢ ɬɟɯɧɢɤɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɢ ɲɚɯɬɨɫɬɪɨɢɬɟɥɶɧɨɣ ɫɩɟɰɢɚɥɶɧɨɫɬɢ, ɢɦɟɸɳɢɟ ɟɞɢɧɭɸ 
ɤɧɢɠɤɭ ɜɡɪɵɜɧɢɤɚ (ȿɄȼ). ɉɨɥɭɱɢɬɶ ȿɄȼ ɦɨɠɧɨ, ɡɚɤɨɧɱɢɜ ɫɩɟɰɢɚɥɶɧɵɟ 
ɥɢɰɟɧɡɢɪɨɜɚɧɧɵɟ ɤɭɪɫɵ ɢ ɫɞɚɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɷɤɡɚɦɟɧ, ɤɨɦɢɫɫɢɢ 
ɜɨɡɝɥɚɜɥɹɟɦɨɣ ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɵ ɩɨ ɷɤɨɥɨɝɢɱɟɫɤɨɦɭ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɢ ɚɬɨɦɧɨɦɭ ɧɚɞɡɨɪɭ. Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɚɜɢɥɶɧɨɟ ɜɟɞɟɧɢɟ 
ɛɭɪɨɜɵɯ ɪɚɛɨɬ ɧɚ ɭɱɚɫɬɤɚɯ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɧɚɱɚɥɶɧɢɤɨɜ ɭɱɚɫɬɤɚ. Ƚɨɪɧɵɣ ɦɚɫɬɟɪ 
ɨɛɹɡɚɧ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɪɭɤɨɜɨɞɢɬɶ ɛɭɪɨɜɡɪɵɜɧɵɦɢ ɪɚɛɨɬɚɦɢ. Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜ 
ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɫɥɭɠɢɬ ɩɚɫɩɨɪɬ ɢ ɟɝɨ ɫɬɪɨɝɨɟ 
ɜɵɩɨɥɧɟɧɢɟ. ɉɚɫɩɨɪɬ ɫɨɫɬɚɜɥɹɟɬɫɹ ɩɨ ɫɩɟɰɢɚɥɶɧɨɣ ɮɨɪɦɟ ɧɚɱɚɥɶɧɢɤɨɦ ɭɱɚɫɬɤɚ 
ɢ ɭɬɜɟɪɠɞɚɟɬɫɹ ɝɥɚɜɧɵɦ ɢɧɠɟɧɟɪɨɦ. ɋ ɩɚɫɩɨɪɬɨɦ ȻȼɊ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɡɧɚɤɨɦɥɟɧɵ ɩɨɞ ɪɨɫɩɢɫɶ ɂɌɊ ɢ ɪɚɛɨɱɢɟ. 
Ɂɚɛɨɣ ɜɵɪɚɛɨɬɤɢ ɩɟɪɟɞ ɡɚɪɹɠɚɧɢɟɦ ɲɩɭɪɨɜ ɞɨɥɠɟɧ ɛɵɬɶ ɬɳɚɬɟɥɶɧɨ 
ɨɫɦɨɬɪɟɧ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɡɚɜɢɫɚɧɢɣ ɢɥɢ ɨɬɫɥɨɟɧɢɹ ɝɨɪɧɨɣ ɩɨɪɨɞɵ.  
 
4.9 Ɉɯɪɚɧɚ ɧɟɞɪ 
 
ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɞɥɹ ɜɫɤɪɵɬɢɹ ɭɱɚɫɬɤɚ ɋɪɟɞɧɟ-Ɍɚɪɱɢɧɫɤɨɝɨ ɢ 
Ⱦɢɫɬɥɟɪɨɜɫɤɨɝɨ ɭɱɚɫɬɤɨɜ Ʉɨɧɫɬɚɧɬɢɧɨɜɫɤɨɝɨ ɪɭɞɧɨɝɨ ɩɨɥɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɫɬɜɨɥɚ. 
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ȼɟɞɟɧɢɟ ɝɨɪɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɜ ɪɚɛɨɬɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɫ 
ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ «ɉɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɟɞɟɧɢɢ ɝɨɪɧɵɯ ɪɚɛɨɬ ɢ 
ɩɟɪɟɪɚɛɨɬɤɟ ɬɜɟɪɞɵɯ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ» ɨɬ 11 ɞɟɤɚɛɪɹ 2013 ɝ. №599. 
ɉɨɪɨɞɚ, ɢɡɜɥɟɤɚɟɦɚɹ ɩɪɢ ɩɪɨɯɨɞɤɟ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɛɭɞɟɬ ɜɵɞɚɜɚɬɶɫɹ 
ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɜ ɩɨɪɨɞɧɵɟ ɨɬɜɚɥɵ. 
4.9.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ 
 
ɋɚɦɵɦ ɤɪɭɩɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɹɜɥɹɟɬɫɹ ɪɭɞɧɢɱɧɵɣ 
ɜɨɡɞɭɯ, ɜɵɛɪɚɫɵɜɚɟɦɵɣ ɜ ɚɬɦɨɫɮɟɪɭ. Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ 
ɜɨɡɞɭɯɚ ɜ ɪɭɞɧɢɤɟ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɷɥɟɦɟɧɬɵ ɬɟɯɧɨɥɨɝɢɢ ɝɨɪɧɵɯ ɪɚɛɨɬ: 
- ɩɪɨɯɨɞɤɚ ɜɵɪɚɛɨɬɨɤ ɛɭɪɨɜɡɪɵɜɧɵɦ ɫɩɨɫɨɛɨɦ; 
- ɩɪɢɦɟɧɟɧɢɟ ɫɚɦɨɯɨɞɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɞɢɡɟɥɶɧɵɦ ɩɪɢɜɨɞɨɦ; 
- ɩɨɝɪɭɡɤɚ ɜɡɨɪɜɚɧɧɨɣ ɩɨɪɨɞɵ ɜ ɛɚɞɶɸ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɚɥɨɝɚɛɚɪɢɬɧɵɦ 
ɷɤɫɤɚɜɚɬɨɪɨɦ MWY6/0,3. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɚɫɱёɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɟɥɢɱɢɧɵ ɜɵɛɪɨɫɨɜ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɧɚ ɝɨɪɧɵɯ ɪɚɛɨɬɚɯ ɦɚɥɨɬɨɤɫɢɱɧɨɝɨ 
ɞɢɡɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɭɦɦɚɪɧɵɣ ɝɨɞɨɜɨɣ ɜɵɛɪɨɫ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ (CO) 
ɫɨɫɬɚɜɢɬ 1,36 ɬ, ɨɤɫɢɞɚ ɚɡɨɬɚ (N) 1,67 ɬ. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɠɟ ɜɵɛɪɨɫ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ ɩɪɢ ɜɡɪɵɜɟ ɭɤɪɭɩɧɟɧɧɨɝɨ ɡɚɪɹɞɚ ȼȼ ɩɪɟɞɟɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɜɟɥɢɱɢɧɵ ɜ 
0,12 ɬ ɫɨɫɬɚɜɢɬ ɩɨ ɨɤɫɢɞɭ ɭɝɥɟɪɨɞɚ(CO) – 1,23 ɝ/ɫ ɢ ɩɨ ɨɤɫɢɞɚɦ ɚɡɨɬɚ (N)-0,133 ɝ/ɫ.  
 
4.9.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɨɟɦɨɜ 
 
ɂɫɬɨɱɧɢɤɨɦ ɜɨɡɦɨɠɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ 
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɫɬɨɤɢ ɫ ɩɪɨɦɩɥɨɳɚɞɤɢ ɢ ɲɚɯɬɧɵɟ ɜɨɞɵ. ɏɨɡɹɣɫɬɜɟɧɧɨ-
ɛɵɬɨɜɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɩɪɨɦɩɥɨɳɚɞɤɢ ɨɬɜɨɞɹɬɫɹ ɜ ɤɚɧɚɥɢɡɚɰɢɨɧɧɭɸ ɧɚɫɨɫɧɭɸ 
ɫɬɚɧɰɢɸ ɢ ɜɦɟɫɬɟ ɫ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɦɢ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɨɛɴɟɤɬɨɜ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɢ ɨɫɧɨɜɧɨɣ ɩɥɨɳɚɞɨɤ, ɜɵɜɨɡɹɬɫɹ ɧɚ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ. 
ȼɫɟ ɲɚɯɬɧɵɟ ɜɨɞɵ ɩɨɫɬɭɩɚɸɬ ɜ ɜɨɞɨɫɛɨɪɧɢɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɨɤɨɥɨ 
ɩɨɪɬɚɥɨɜ ɧɚɤɥɨɧɧɵɯ ɫɴɟɡɞɨɜ ɧɚ ɨɫɧɨɜɧɨɣ ɩɥɨɳɚɞɤɟ. ȼ ɜɨɞɨɫɛɨɪɧɢɤɚɯ ɲɚɯɬɧɵɟ 
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ɜɨɞɵ ɨɫɜɟɬɥɹɸɬɫɹ ɩɭɬɟɦ ɨɫɚɠɞɟɧɢɹ ɨɬ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ, ɤɨɬɨɪɵɟ ɩɪɢ 
ɡɚɱɢɫɬɤɟ ɜɨɞɨɫɛɨɪɧɢɤɨɜ ɡɚɝɪɭɠɚɸɬɫɹ ɜ ɚɜɬɨɫɚɦɨɫɜɚɥɵ ɢ ɜɵɜɨɡɹɬɫɹ ɜ ɨɬɜɚɥ. 
 
4.9.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɡɚɝɪɹɡɧɟɧɢɹ ɡɟɦɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ 
 
ɉɨɪɨɞɚ ɨɬ ɩɪɨɯɨɞɤɢ ɫɬɜɨɥɚ ɜɵɞɚɟɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ. Hɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɩɨɪɨɞɚ ɫɤɥɚɞɢɪɭɟɬɫɹ ɜ ɩɨɪɨɞɧɵɣ ɨɬɜɚɥ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɫɩɟɰɢɚɥɶɧɨ 
ɨɬɜɟɞɟɧɧɨɦ ɭɱɚɫɬɤɟ.  
ɉɨɫɥɟ ɝɨɪɧɨɩɪɨɯɨɞɱɟɫɤɢɯ ɪɚɛɨɬ ɩɪɨɢɡɜɨɞɹɬ ɪɟɤɭɥɶɬɢɜɚɰɢɸ ɡɟɦɟɥɶ. 
Ɋɚɛɨɬɵ ɩɨ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɩɪɨɯɨɞɹɬ ɜ ɞɜɚ ɷɬɚɩɚ –ɬɟɯɧɢɱɟɫɤɢɣ ɢ 
ɛɢɨɥɨɝɢɱɟɫɤɢɣ. ɇɚ ɬɟɯɧɢɱɟɫɤɨɦ ɷɬɚɩɟ ɩɪɨɜɨɞɢɬɫɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɥɚɧɞɲɚɮɬɚ (ɡ
ɚɫɵɩɤɚ ɬɪɚɧɲɟɣ, ɹɦ, ɜɩɚɞɢɧ, ɩɪɨɜɚɥɨɜ ɝɪɭɧɬɚ, ɪɚɡɪɚɜɧɢɜɚɧɢɟ ɢ ɬɟɪɪɚɫɢɪɨɜɚɧɢɟ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɬɟɪɪɢɤɨɧɨɜ), ɫɨɡɞɚɸɬɫɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɢ ɦɟɥɢɨɪɚɬɢɜɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚɯɨɪɨɧɟɧɢɟ ɬɨɤɫɢɱɧɵɯ ɨɬɯɨɞɨɜ, ɩɪɨɢɡɜɨɞɢɬɫɹ  
ɧɚɧɟɫɟɧɢɟ ɩɥɨɞɨɪɨɞɧɨɝɨ ɫɥɨɹ ɩɨɱɜɵ. ɇɚ ɛɢɨɥɨɝɢɱɟɫɤɨɦ ɷɬɚɩɟ 
ɩɪɨɜɨɞɹɬɫɹ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɵ, ɰɟɥɶɸ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɭɥɭɱɲɟɧɢɟ 
ɫɜɨɣɫɬɜ ɩɨɱɜɵ. 
 
4.10 ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ 
ɚɜɚɪɢɣ 
 
ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣ 
(ɉɆɅɅȺ) - ɞɨɤɭɦɟɧɬ ɫɨɞɟɪɠɚɳɢɣ ɜɨɡɦɨɠɧɵɟ ɫɰɟɧɚɪɢɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ 
ɪɚɡɜɢɬɢɹ ɚɜɚɪɢɣ, ɚ ɬɚɤ ɠɟ ɩɨɪɹɞɨɤ ɞɟɣɫɬɜɢɣ ɩɟɪɫɨɧɚɥɚ ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ 
ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣ ɨɛɴɟɤɬɚɯ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ 
ɮɟɞɟɪɚɥɶɧɵɦɢ ɧɨɪɦɚɦɢ ɢ ɩɪɚɜɢɥɚɦɢ ɜ ɨɛɥɚɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɧɚ ɨɛɴɟɤɬɵ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɟ ɜ ɪɟɟɫɬɪɟ ɨɩɚɫɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ. 
ɋɨɞɟɪɠɚɧɢɟ ɩɥɚɧɨɜ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ 
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ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣ ɧɚ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɚɯ ɢ ɩɨɪɹɞɨɤ ɢɯ 
ɪɚɡɪɚɛɨɬɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ «ɉɨɥɨɠɟɧɢɟɦ ɨ ɪɚɡɪɚɛɨɬɤɟ ɩɥɚɧɨɜ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣ» ɨɬ 26 ɚɜɝɭɫɬɚ 2013ɝ. №730 
ɉɥɚɧɵ ɦɟɪɨɩɪɢɹɬɢɣ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɝɨɬɨɜɧɨɫɬɢ 
ɨɪɝɚɧɢɡɚɰɢɣ, ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɯ ɨɩɚɫɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɨɛɴɟɤɬɵ, ɤ ɞɟɣɫɬɜɢɹɦ 
ɩɨ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣ ɧɚ ɬɚɤɢɯ ɨɛɴɟɤɬɚɯ.  
ɉɥɚɧɵ ɦɟɪɨɩɪɢɹɬɢɣ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɞɥɹ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɨɛɴɟɤɬɨɜ, ɭɤɚɡɚɧɧɵɯ ɜ ɩɭɧɤɬɟ 2 ɫɬɚɬɶɢ 10 Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ "Ɉ 
ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ" (ɞɚɥɟɟ - 
ɨɛɴɟɤɬɵ). 
ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɞɥɹ ɨɛɴɟɤɬɚ, ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɨɝɨ ɜ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɪɟɟɫɬɪɟ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ. ȼ ɫɥɭɱɚɟ ɟɫɥɢ 2 ɢ 
ɛɨɥɟɟ ɨɛɴɟɤɬɚ, ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɨɞɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ, ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɨɞɧɨɦ 
ɡɟɦɟɥɶɧɨɦ ɭɱɚɫɬɤɟ ɢɥɢ ɧɚ ɫɦɟɠɧɵɯ ɡɟɦɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ, ɨɪɝɚɧɢɡɚɰɢɹ, 
ɷɤɫɩɥɭɚɬɢɪɭɸɳɚɹ ɷɬɢ ɨɛɴɟɤɬɵ, ɜɩɪɚɜɟ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɟɞɢɧɵɣ ɩɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ.  
ɋɪɨɤ ɞɟɣɫɬɜɢɹ ɩɥɚɧɨɜ ɦɟɪɨɩɪɢɹɬɢɣ ɫɨɫɬɚɜɥɹɟɬ: ɚ) ɞɥɹ ɲɚɯɬ ɭɝɨɥɶɧɵɯ ɢ 
ɨɛɴɟɤɬɨɜ, ɧɚ ɤɨɬɨɪɵɯ ɜɟɞɭɬɫɹ ɝɨɪɧɵɟ ɪɚɛɨɬɵ ɜ ɩɨɞɡɟɦɧɵɯ ɭɫɥɨɜɢɹɯ, - 6 
ɦɟɫɹɰɟɜ; ɛ) ɞɥɹ ɨɛɴɟɤɬɨɜ, ɧɚ ɤɨɬɨɪɵɯ ɜɟɞɭɬɫɹ ɨɬɤɪɵɬɵɟ ɝɨɪɧɵɟ ɪɚɛɨɬɵ ɢɥɢ 
ɪɚɛɨɬɵ ɩɨ ɨɛɨɝɚɳɟɧɢɸ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ, - 1 ɝɨɞ; ɜ) ɞɥɹ ɨɛɴɟɤɬɨɜ I ɤɥɚɫɫɚ 
ɨɩɚɫɧɨɫɬɢ - 2 ɝɨɞɚ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɨɛɴɟɤɬɨɜ, ɭɤɚɡɚɧɧɵɯ ɜ ɩɨɞɩɭɧɤɬɚɯ "ɚ" ɢ "ɛ" 
ɧɚɫɬɨɹɳɟɝɨ ɩɭɧɤɬɚ); ɝ) ɞɥɹ ɨɛɴɟɤɬɨɜ II ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ - 3 ɝɨɞɚ (ɡɚ 
ɢɫɤɥɸɱɟɧɢɟɦ ɨɛɴɟɤɬɨɜ, ɭɤɚɡɚɧɧɵɯ ɜ ɩɨɞɩɭɧɤɬɚɯ "ɚ" ɢ "ɛ" ɧɚɫɬɨɹɳɟɝɨ ɩɭɧɤɬɚ); 
ɞ) ɞɥɹ ɨɛɴɟɤɬɨɜ III ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ - 5 ɥɟɬ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɨɛɴɟɤɬɨɜ, 
ɭɤɚɡɚɧɧɵɯ ɜ ɩɨɞɩɭɧɤɬɚɯ "ɚ" ɢ "ɛ" ɧɚɫɬɨɹɳɟɝɨ ɩɭɧɤɬɚ).  
ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɜ ɨɬɧɨɲɟɧɢɢ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɨɞɧɨɦ ɡɟɦɟɥɶɧɨɦ ɭɱɚɫɬɤɟ 
ɢɥɢ ɧɚ ɫɦɟɠɧɵɯ ɡɟɦɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ 2 ɢ ɛɨɥɟɟ ɨɛɴɟɤɬɨɜ, ɞɥɹ ɤɨɬɨɪɵɯ ɩɭɧɤɬɨɦ 
5 ɧɚɫɬɨɹɳɟɝɨ ɉɨɥɨɠɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɵ ɪɚɡɥɢɱɧɵɟ ɫɪɨɤɢ ɞɟɣɫɬɜɢɹ ɩɥɚɧɨɜ 
ɦɟɪɨɩɪɢɹɬɢɣ, ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɟɞɢɧɵɣ ɩɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ, ɫɪɨɤ ɟɝɨ ɞɟɣɫɬɜɢɹ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɚɜɧɵɦ ɧɚɢɦɟɧɶɲɟɦɭ ɫɪɨɤɭ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɦɭ ɭɤɚɡɚɧɧɵɦ 
ɩɭɧɤɬɨɦ ɜ ɨɬɧɨɲɟɧɢɢ ɷɬɢɯ ɨɛɴɟɤɬɨɜ.  
128 
ɉɥɚɧɵ ɦɟɪɨɩɪɢɹɬɢɣ ɩɟɪɟɫɦɚɬɪɢɜɚɸɬɫɹ: ɚ) ɧɟ ɦɟɧɟɟ ɱɟɦ ɡɚ 15 
ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ ɞɨ ɢɫɬɟɱɟɧɢɹ ɫɪɨɤɚ ɞɟɣɫɬɜɢɹ ɩɪɟɞɵɞɭɳɟɝɨ ɩɥɚɧɚ 
ɦɟɪɨɩɪɢɹɬɢɣ; ɛ) ɧɟ ɩɨɡɞɧɟɟ 1 ɦɟɫɹɰɚ ɩɨɫɥɟ: ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɩɟɪɟɜɨɨɪɭɠɟɧɢɹ ɨɛɴɟɤɬɚ ɢɥɢ ɜɧɟɫɟɧɢɹ ɢɡɦɟɧɟɧɢɣ ɜ ɬɟɯɧɨɥɨɝɢɸ ɩɪɨɢɡɜɨɞɫɬɜɚ; 
ɜɧɟɫɟɧɢɹ ɢɡɦɟɧɟɧɢɣ ɜ ɩɪɢɦɟɧɹɟɦɵɟ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɨɛɴɟɤɬɟ 
ɦɟɬɨɞɢɤɢ (ɦɟɬɨɞɵ) ɢɡɦɟɪɟɧɢɣ ɢɥɢ ɬɢɩɵ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɣ; ɜɧɟɫɟɧɢɹ 
ɢɡɦɟɧɟɧɢɣ ɜ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɧɚ ɨɛɴɟɤɬɟ; 
ɜɜɨɞɚ ɧɨɜɵɯ ɢɥɢ ɡɚɤɪɵɬɢɹ ɨɬɪɚɛɨɬɚɧɧɵɯ ɭɱɚɫɬɤɨɜ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɜɧɟɫɟɧɢɹ 
ɢɡɦɟɧɟɧɢɣ ɜ ɫɯɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɧɚ ɧɢɯ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ ɢɡɦɟɧɟɧɢɹ ɩɭɬɟɣ ɜɵɯɨɞɚ 
ɪɚɛɨɬɧɢɤɨɜ ɩɪɢ ɚɜɚɪɢɢ; ɜ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɚɤɬɨɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɚɫɫɥɟɞɨɜɚɧɢɹ 
ɩɪɢɱɢɧ ɚɜɚɪɢɢ ɧɚ ɨɛɴɟɤɬɟ; ɝ) ɩɨ ɩɪɟɞɩɢɫɚɧɢɸ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɜ ɨɛɥɚɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɥɢ ɟɝɨ 
ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜ ɫɥɭɱɚɟ ɜɵɹɜɥɟɧɢɹ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɫɜɟɞɟɧɢɣ, 
ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɩɥɚɧɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɫɜɟɞɟɧɢɹɦ, ɩɨɥɭɱɟɧɧɵɦ ɜ ɯɨɞɟ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɮɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɜ ɨɛɥɚɫɬɢ 
ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɥɢ ɜ ɫɥɭɱɚɟ ɜɵɹɜɥɟɧɢɹ ɧɨɜɵɯ ɮɚɤɬɨɪɨɜ ɪɢɫɤɚ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɚɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢɱɢɧ ɚɜɚɪɢɣ ɧɚ ɢɧɵɯ ɚɧɚɥɨɝɢɱɧɵɯ 
ɨɛɴɟɤɬɚɯ.  
ɉɥɚɧɵ ɦɟɪɨɩɪɢɹɬɢɣ ɭɬɜɟɪɠɞɚɸɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ (ɡɚɦɟɫɬɢɬɟɥɹɦɢ 
ɪɭɤɨɜɨɞɢɬɟɥɟɣ) ɨɪɝɚɧɢɡɚɰɢɣ, ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɯ ɨɛɴɟɤɬɵ, ɥɢɛɨ ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ 
ɨɛɨɫɨɛɥɟɧɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɸɪɢɞɢɱɟɫɤɢɯ ɥɢɰ (ɜ ɫɥɭɱɚɹɯ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ 
ɩɨɥɨɠɟɧɢɹɦɢ ɨ ɬɚɤɢɯ ɨɛɨɫɨɛɥɟɧɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ).  
ɉɥɚɧɵ ɦɟɪɨɩɪɢɹɬɢɣ ɫɨɝɥɚɫɨɜɵɜɚɸɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ ɫɥɭɠɛ ɢɥɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 
ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɣ, ɫ ɤɨɬɨɪɵɦɢ ɡɚɤɥɸɱɟɧ ɞɨɝɨɜɨɪ ɧɚ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɴɟɤɬɨɜ.  
ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ:  
ɚ) ɜɨɡɦɨɠɧɵɟ ɫɰɟɧɚɪɢɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɚɜɚɪɢɣ ɧɚ ɨɛɴɟɤɬɟ; ɛ) 
ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɢɥ ɢ ɫɪɟɞɫɬɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɥɨɤɚɥɢɡɚɰɢɢ ɢ 
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ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣ ɧɚ ɨɛɴɟɤɬɟ (ɞɚɥɟɟ - ɫɢɥɵ ɢ ɫɪɟɞɫɬɜɚ), 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɢɦɟɸɳɢɯɫɹ ɧɚ ɨɛɴɟɤɬɟ ɫɢɥ ɢ ɫɪɟɞɫɬɜ ɡɚɞɚɱɚɦ ɥɢɤɜɢɞɚɰɢɢ 
ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɜɥɟɱɟɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 
ɚɜɚɪɢɣɧɨ- ɫɩɚɫɚɬɟɥɶɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɣ; ɜ) ɨɪɝɚɧɢɡɚɰɢɸ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɢɥ ɢ 
ɫɪɟɞɫɬɜ; ɝ) ɫɨɫɬɚɜ ɢ ɞɢɫɥɨɤɚɰɢɸ ɫɢɥ ɢ ɫɪɟɞɫɬɜ; ɞ) ɩɨɪɹɞɨɤ ɨɛɟɫɩɟɱɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɫɢɥ ɢ ɫɪɟɞɫɬɜ ɤ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ 
ɚɜɚɪɢɣ ɧɚ ɨɛɴɟɤɬɟ ɫ ɭɤɚɡɚɧɢɟɦ ɨɪɝɚɧɢɡɚɰɢɣ, ɤɨɬɨɪɵɟ ɧɟɫɭɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɨɞɞɟɪɠɚɧɢɟ ɷɬɢɯ ɫɢɥ ɢ ɫɪɟɞɫɬɜ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɫɬɟɩɟɧɢ ɝɨɬɨɜɧɨɫɬɢ; ɟ) 
ɨɪɝɚɧɢɡɚɰɢɸ ɭɩɪɚɜɥɟɧɢɹ, ɫɜɹɡɢ ɢ ɨɩɨɜɟɳɟɧɢɹ ɩɪɢ ɚɜɚɪɢɢ ɧɚ ɨɛɴɟɤɬɟ; ɠ) 
ɫɢɫɬɟɦɭ ɜɡɚɢɦɧɨɝɨ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ ɨɪɝɚɧɢɡɚɰɢɹɦɢ - ɭɱɚɫɬɧɢɤɚɦɢ 
ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣ ɧɚ ɨɛɴɟɤɬɟ; ɡ) ɩɟɪɜɨɨɱɟɪɟɞɧɵɟ 
ɞɟɣɫɬɜɢɹ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɫɢɝɧɚɥɚ ɨɛ ɚɜɚɪɢɢ ɧɚ ɨɛɴɟɤɬɟ; ɢ) ɞɟɣɫɬɜɢɹ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɢ ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ ɫɥɭɠɛ (ɮɨɪɦɢɪɨɜɚɧɢɣ) 
ɩɨ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ; ɤ) ɦɟɪɨɩɪɢɹɬɢɹ, 
ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ; ɥ) ɨɪɝɚɧɢɡɚɰɢɸ 
ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ, ɢɧɠɟɧɟɪɧɨɝɨ ɢ ɮɢɧɚɧɫɨɜɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɨɩɟɪɚɰɢɣ 
ɩɨ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ ɧɚ ɨɛɴɟɤɬɟ.  
ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɫɨɫɬɨɢɬ ɢɡ ɨɛɳɢɯ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɪɚɡɞɟɥɨɜ.  
Ɉɛɳɢɟ ɪɚɡɞɟɥɵ ɩɥɚɧɚ ɦɟɪɨɩɪɢɹɬɢɣ ɫɨɞɟɪɠɚɬ: ɚ) ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ 
ɨɛɴɟɤɬɨɜ, ɜ ɨɬɧɨɲɟɧɢɢ ɤɨɬɨɪɵɯ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɩɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ; ɛ) 
ɜɨɡɦɨɠɧɵɟ ɫɰɟɧɚɪɢɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɚɜɚɪɢɣ ɧɚ ɨɛɴɟɤɬɚɯ, ɚ ɬɚɤɠɟ 
ɢɫɬɨɱɧɢɤɢ (ɦɟɫɬɚ) ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɣ; ɜ) ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɚɪɢɣɧɨɫɬɢ, 
ɩɪɢɫɭɳɢɟ ɨɛɴɟɤɬɚɦ, ɜ ɨɬɧɨɲɟɧɢɢ ɤɨɬɨɪɵɯ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɩɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɢ ɬɪɚɜɦɚɬɢɡɦɚ ɧɚ ɬɚɤɢɯ ɨɛɴɟɤɬɚɯ.  
ɋɩɟɰɢɚɥɶɧɵɟ ɪɚɡɞɟɥɵ ɩɥɚɧɚ ɦɟɪɨɩɪɢɹɬɢɣ: ɚ) ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɫɜɟɞɟɧɢɣ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɨɛɳɢɯ ɪɚɡɞɟɥɚɯ ɩɥɚɧɚ ɦɟɪɨɩɪɢɹɬɢɣ; ɛ) 
ɨɩɪɟɞɟɥɹɸɬ ɩɨɪɹɞɨɤ ɞɟɣɫɬɜɢɣ ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɢ ɧɚ ɨɛɴɟɤɬɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɮɟɞɟɪɚɥɶɧɵɦɢ ɧɨɪɦɚɦɢ ɢ ɩɪɚɜɢɥɚɦɢ ɜ ɨɛɥɚɫɬɢ 
ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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5 ɗɄɈɇɈɆɂɄȺ 
 
ɋɦɟɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɩɪɨɟɤɬɨɜ ɧɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɜɯɨɞɢɬ ɜ ɩɪɨɟɤɬ ɜ ɜɢɞɟ 
ɨɬɞɟɥɶɧɨɝɨ ɪɚɡɞɟɥɚ. ɋɦɟɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɩɨɞɥɟɠɢɬ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɷɤɫɩɟɪɬɢɡɟ ɢ ɭɬɜɟɪɠɞɟɧɢɸ ɜ ɫɨɫɬɚɜɟ ɩɪɨɟɤɬɚ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɢɫɬɨɱɧɢɤɨɜ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɮɨɪɦ ɫɨɛɫɬɜɟɧɧɨɫɬɢ ɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɩɪɨɟɤɬɨɜ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɪɹɞɤɨɦ, ɩɪɢɧɹɬɵɦ ɜ ɊɎ. 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɵ  ɥɨɤɚɥɶɧɵɟ ɫɦɟɬɧɵɟ ɪɚɫɱɟɬɵ ɧɚ 
ɩɪɨɯɨɞɱɟɫɤɢɟ ɪɚɛɨɬɵ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɫɬɜɨɥɚ ɩɨ ɞɜɭɦ ɜɚɪɢɚɧɬɚɦ. 
 
5.1 Ɋɚɫɱɟɬ ɥɨɤɚɥɶɧɵɯ ɫɦɟɬ 
 
ȼ ɬɚɛɥɢɰɟ 5.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɬɨɢɦɨɫɬɢ ɩɪɨɯɨɞɤɢ 
ɫɬɜɨɥɚ ɩɨ ɜɚɪɢɚɧɬɭ 1. 
ȼ ɬɚɛɥɢɰɟ 5.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɬɨɢɦɨɫɬɢ ɩɪɨɯɨɞɤɢ 
ɫɬɜɨɥɚ ɩɨ ɜɚɪɢɚɧɬɭ 2. 
ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɯɨɞɤɭ ɫɬɜɨɥɚ ɩɨ ɬɪɚɞɢɰɢɨɧɧɨɣ ɦɟɬɨɞɢɤɟ 
ɪɚɜɧɵ 68368974,98ɪ., ɢɡ ɧɢɯ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 26783494,67ɪ;ɩɨ ɩɪɟɞɥɚɝɚɟɦɨɣ 
ɦɟɬɨɞɢɤɟ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɪɚɜɧɵ 62907177,62ɪ., ɢɡ ɧɢɯ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 
24541212,4ɪ.  
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Ɍɚɛɥɢɰɚ 5.1 –Ʌɨɤɚɥɶɧɚɹ ɫɦɟɬɚ ɫɬɨɢɦɨɫɬɢ ɩɪɨɯɨɞɤɢ ɫɬɜɨɥɚ ɩɨ ɬɪɚɞɢɰɢɨɧɧɨɣ ɦɟɬɨɞɢɤɟ 
 
ɈɁɉ ЭɆ ɁɉɆ
ɦɚɬɟɪɢɚɥ
ɵ ɈɁɉ ЭɆ ɁɉɆ ɦɚɬɟɪɢɚɥɵ
1 ɎȿɊ-35-01-765-03
ɛɭɪɟɧɢɟ ɲɩɭɪɨɜ, 
ɤɨɷɮɮɢɰɢɟɧɬ 
ɤɪɟɩɨɫɬɢ ɩɨɪɨɞ 7-15
100ɦ 
ɲɩɭɪɨɜ 540,792 3171,23 622,15 2131,4 0 417,68 1714975,814 336453,7428 1152644,1 0 225878,0026
2
Ɂɚɩɚɞɧɨ-ɋɢɛɢɪɫɤɢɣ ɰɟɧɬɪ 
ɰɟɧɨɨɛɪɚɡɨɜɚɧɢɹ ɵ ɫɬɪɨɢɬɟɥɶɫɜɟ. 
https://zsccs.ru/mon/112-0003
Аɦɦɨɧɢɬ № 6 ɀВ ɜ 
ɩɚɬɪɨɧɚɯ ɬ 38,976 6645,4 6645,4 259011,1104 259011,1104
3 ɎȿɊ29-01-137-04
ɍɫɬɪɨɣɫɬɜɨ 
ɦɨɧɨɥɢɬɧɨɣ 
ɛɟɬɨɧɧɨɣ ɨɛɞɟɥɤɢ 
ɬɨɥɳɢɧɨɣ ɛɨɥɟɟ 30 
ɞɨ 50ɫɦ ɲɚɯɬɧɵɯ 
ɫɬɜɨɥɨɜ ɞɢɚɦɟɬɪɨɦ 
ɞɨ 12ɦ ɜ ɝɪɭɧɬɚɯ 8-
11
100ɦ3 
ɛɟɬɨɧɚ 37,95 130449,52 12132,46 3461,53 0 114855,53 4950559,284 460426,857 131365,06 0 4358767,364
4 ɎȿɊ29-01-002-02
ɉɪɨɯɨɞɤɚ ɲɚɯɬɧɵɯ 
ɫɬɜɨɥɨɜ ɞɢɚɦɟɬɪɨɦ 
ɛɨɥɟɟ 6 ɞɨ 9,5 ɦ 
ɨɛɵɱɧɵɦ ɫɩɨɫɨɛɨɦ 
ɛɟɡ ɜɪɟɦɟɧɧɵɯ 
ɤɪɟɩɟɣ ɜ ɝɪɭɧɬɚɯ 
ɝɪɭɩɩɵ: 3
100ɦ3 193,6 4841,71 2450,3 1107,8 0 1283,61 937355,056 474378,08 214470,08 0 248506,896
5 ɎȿɊ35- 01-718-01
ɇɚɜɟɫɤɚ 
ɩɪɨɪɟɡɢɧɢɧɵɯ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ 
ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 
0,8ɦ, ɭɝɨɥ ɧɚɤɥɨɧɚ 
ɜɵɪɚɛɨɬɤɢ ɞɨ 13°
100ɦ ɬɪɭɛ 5,5 1522,97 86,1 0,91 0 1345,96 7881,335 473,55 5,005 0 7402,78
6 "Эɥɟɤɬɪɨɝɢɞɪɨɦɚɲ" Вɟɧɬɢɥɹɬɨɪ ВЦɉ-16 ɲɬ 1 2474,1 2474,1 2474,1 2474,1
7872256,7 1271732,23 5102040,252
1208145,618
604072,8092
57939809,31 22697876,84
10429165,68 4085617,831
68368974,98 26783494,67
Вɫɟɝɨ
ɜ ɬɨɦ ɱɢɫɥɟ
ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɚɪɬɵ ɜ ɰɟɧɚɯ 2001 ɝɨɞ
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ (ɇɊ 95%)
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ (ɋɉ 50%)
№ ɩ/ɩ Ɉɛɨɫɧɨɜɚɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬɵ
ɟɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢ
ɹ
Кɨɥ-ɜɨ Вɫɟɝɨ
ɂɬɨɝɨɫ ɭɱɟɬɨɦ ɇȾɋ 18%
ɂɬɨɝɨ ɜ ɰɟɧɚɯ ɬɟɤɭɳɟɝɨ ɝɨɞɚ (ɢɧɞɟɤɫ 7,36)
 ɇȾɋ 18%
ɜ ɬɨɦ ɱɢɫɥɟ
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Ɍɚɛɥɢɰɚ 5.2 –Ʌɨɤɚɥɶɧɚɹ ɫɦɟɬɚ ɫɬɨɢɦɨɫɬɢ ɩɪɨɯɨɞɤɢ ɫɬɜɨɥɚ ɩɨ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɟɬɨɞɢɤɟ. 
 
ɈɁɉ ЭɆ ɁɉɆ
ɦɚɬɟɪɢɚɥ
ɵ ɈɁɉ ЭɆ ɁɉɆ ɦɚɬɟɪɢɚɥɵ
1 ɎȿɊ-35-01-765-03
ɛɭɪɟɧɢɟ ɲɩɭɪɨɜ, 
ɤɨɷɮɮɢɰɢɟɧɬ 
ɤɪɟɩɨɫɬɢ ɩɨɪɨɞ 7-15
100ɦ 
ɲɩɭɪɨɜ 369,663 3171,23 622,15 2131,4 0 417,68 1172286,395 229985,8355 787899,72 0 154400,8418
2
Ɂɚɩɚɞɧɨ-ɋɢɛɢɪɫɤɢɣ ɰɟɧɬɪ 
ɰɟɧɨɨɛɪɚɡɨɜɚɧɢɹ ɵ ɫɬɪɨɢɬɟɥɶɫɜɟ. 
https://zsccs.ru/mon/112-0003
Аɦɦɨɧɢɬ № 6 ɀВ ɜ 
ɩɚɬɪɨɧɚɯ ɬ 26,0043 6645,4 6645,4 172808,9752 172808,9752
3 ɎȿɊ29-01-137-04
ɍɫɬɪɨɣɫɬɜɨ 
ɦɨɧɨɥɢɬɧɨɣ 
ɛɟɬɨɧɧɨɣ ɨɛɞɟɥɤɢ 
ɬɨɥɳɢɧɨɣ ɛɨɥɟɟ 30 
ɞɨ 50ɫɦ ɲɚɯɬɧɵɯ 
ɫɬɜɨɥɨɜ ɞɢɚɦɟɬɪɨɦ 
ɞɨ 12ɦ ɜ ɝɪɭɧɬɚɯ 8-
11
100ɦ3 
ɛɟɬɨɧɚ 37,95 130449,52 12132,46 3461,53 0 114855,53 4950559,284 460426,857 131365,06 0 4358767,364
4 ɎȿɊ29-01-002-02
ɉɪɨɯɨɞɤɚ ɲɚɯɬɧɵɯ 
ɫɬɜɨɥɨɜ ɞɢɚɦɟɬɪɨɦ 
ɛɨɥɟɟ 6 ɞɨ 9,5 ɦ 
ɨɛɵɱɧɵɦ ɫɩɨɫɨɛɨɦ 
ɛɟɡ ɜɪɟɦɟɧɧɵɯ 
ɤɪɟɩɟɣ ɜ ɝɪɭɧɬɚɯ 
ɝɪɭɩɩɵ: 3
100ɦ3 193,6 4841,71 2450,3 1107,8 0 1283,61 937355,056 474378,08 214470,08 0 248506,896
5 ɎȿɊ35- 01-718-01
ɇɚɜɟɫɤɚ 
ɩɪɨɪɟɡɢɧɢɧɵɯ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ 
ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 
0,8ɦ, ɭɝɨɥ ɧɚɤɥɨɧɚ 
ɜɵɪɚɛɨɬɤɢ ɞɨ 13°
100ɦ ɬɪɭɛ 5,5 1522,97 86,1 0,91 0 1345,96 7881,335 473,55 5,005 0 7402,78
6 "Эɥɟɤɬɪɨɝɢɞɪɨɦɚɲ" Вɟɧɬɢɥɹɬɨɪ ВЦɉ-16 ɲɬ 1 2474,1 2474,1 2474,1 2474,1
7243365,146 1165264,322 4944360,957
1107001,106
553500,5532
53311167,47 20797637,63
9596010,145 3743574,773
62907177,62 24541212,4
Вɫɟɝɨ
ɜ ɬɨɦ ɱɢɫɥɟ
ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɚɪɬɵ ɜ ɰɟɧɚɯ 2001 ɝɨɞ
№ ɩ/ɩ Ɉɛɨɫɧɨɜɚɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬɵ
ɟɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢ
ɹ
Кɨɥ-ɜɨ Вɫɟɝɨ
ɜ ɬɨɦ ɱɢɫɥɟ
ɂɬɨɝɨ ɫ ɭɱɟɬɨɦ ɇȾɋ 18%
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ (ɇɊ 95%)
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ (ɋɉ 50%)
ɂɬɨɝɨ ɜ ɰɟɧɚɯ ɬɟɤɭɳɟɝɨ ɝɨɞɚ (ɢɧɞɟɤɫ 7,36)
 ɇȾɋ 18%
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ɁȺɄɅɘɑȿɇɂȿ 
 
Ⱦɢɩɥɨɦɧɚɹ ɪɚɛɨɬɚ, ɜɵɩɨɥɧɟɧɧɚɹ ɧɚ ɬɟɦɭ «Ɉɩɬɢɦɢɡɚɰɢɹ ɩɚɪɚɦɟɬɪɨɜ 
ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ 
ɭɫɥɨɜɢɹɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹ «ɋɪɟɞɧɹɹ Ɍɚɪɱɚ» Ʉɨɧɫɬɚɧɬɢɧɨɜɫɤɨɝɨ ɪɭɞɧɨɝɨ ɩɨɥɹ» 
ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɪɟɲɟɧɢɟ ɚɤɬɭɚɥɶɧɨɣ ɧɚɭɱɧɨɣ ɡɚɞɚɱɢ, ɚ ɢɦɟɧɧɨ ɪɚɡɪɚɛɨɬɤɢ 
ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ȻȼɊ ɩɪɢ ɩɪɨɯɨɞɤɟ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ. 
ɒɢɪɨɤɢɣ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ ɩɚɫɩɨɪɬɨɜ ȻȼɊ ɢ 
ɩɨɡɜɨɥɢɥ ɜɵɹɜɢɬɶ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɢ 
ɞɚɬɶ ɤɨɦɩɥɟɤɫɧɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɢɯ ɪɚɫɱɟɬɚ. 
ɇɚ ɨɫɧɨɜɟ ɦɟɬɨɞɚ Ȼ.ɇ. Ʉɭɬɭɡɨɜɚ ɢ Ⱥ.ɉ. Ⱥɧɞɪɢɟɜɫɤɨɝɨ [13] ɛɵɥɚ 
ɪɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɛɭɪɨɜɡɪɵɜɧɵɯ 
ɪɚɛɨɬ, ɩɪɢɦɟɧɟɧɢɟ ɤɨɬɨɪɨɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɧɢɠɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ȼȼ ɢ 
ɨɛɴɟɦɨɜ ɛɭɪɟɧɢɹ. ɂ ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ ɫɧɢɠɟɧɢɟ ɨɛɳɟɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɫɬɜɨɥɚ ɧɚ 5,5 ɦɥɧ.ɪɭɛɥɟɣ.  
ȼ ɯɨɞɟ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɩɨ ɜɥɢɹɧɢɸ ɪɚɡɥɢɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ȻȼɊ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɩɨɥɨɠɟɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɨɩɬɢɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɢɧɵ ɲɩɭɪɚ, ɜɟɥɢɱɢɧɵ ɢ ɦɚɬɟɪɢɚɥɚ ɡɚɛɨɣɤɢ, 
ɜɹɡɤɨɫɬɢ, ɫɤɨɪɨɫɬɢ; ɨɩɪɟɞɟɥɟɧ ɩɨɪɹɞɨɤ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ȻȼɊ ɢ ɝɪɚɮɢɱɟɫɤɨɝɨ 
ɩɨɫɬɪɨɟɧɢɹ ɩɚɫɩɨɪɬɚ ȻȼɊ, ɚ ɬɚɤ ɠɟ ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɪɚɫɱɟɬɚ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ. 
Ⱦɥɹ ɜɟɧɬɢɥɹɰɢɢ ɫɬɜɨɥɚ ɨɩɪɟɞɟɥɟɧ ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɪɨɜɟɬɪɢɜɚɧɢɹ 
ɨɛɴɟɦ ɜɨɡɞɭɯɚ ɢ ɜɵɛɪɚɧ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɬɢɩ ɜɟɧɬɢɥɹɬɨɪɚ ȼɐɉ-16. 
Ⱦɚɧɧɵɣ ɜɟɧɬɢɥɹɬɨɪ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɧɚ ɜɟɫɶ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɜɨɥɚ. 
ȼ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɫɬɜɨɥɚ ɩɪɨɢɡɜɟɞɟɧ 
ɚɧɚɥɢɡ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɨɝɨ 
ɪɚɡɪɚɛɨɬɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ȻɀȾ. 
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